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MEDICAL AND SURGICAL WORKS, 


" PUBLISHED BY 


SHERWOOD, GILBERT, & PIPER, 
PATERNOSTER ROW. 


DR. MONTGOMERY ON PREGNANCY. 
Just published, in One Vol. 8vo. price 18s. cloth lettered, 


AN EXPOSITION of the SIGNS and SYMPTOMS of PREGNANCY, the Pertop or Human 


Gestation, and the Srens or Derivery; accompanied with a Series of Plates, 


accurately drawn and co- 


loured from Nature (now for the first time made available for reference to the Profession), representing 
the Changes observable in the Breasts and their ArEota, as S1Gns oF Preenancy, from the Third Month 
to the period of Delivery; also, Seventeen Figures coloured from Nature, illustrative of the Effects produced 


in the Ovarizs by Impregnation: to which is 
Limss of the Farus, illustrated with Wood-cuts. 


added, 


an Essay on the Sponranzous Ampuration of the 


By W. F. Montgomery, A.M. M.D. M.R.LA. 
Vice-President and Professor of Midwifery to the King and Queen’s College of Physicians in Ireland. 


“This work will be read with deep interest by every accoucher and physiologist, who really seeks for sound knowledge.”—British Annals 


of Medicine, July, 1837. 


“It is distinguished by great research, and extensive original investigation. 
valuable; they admirably illustrate the author’s minute and accurate observations. 


The plates are of great beauty and interest, and very 
If our opinion be of any value, we unhesitatingly avow 


our conviction, that the work ought to be in the hands of every one who aspires to the character of a physiologist, medical jurist, or prac- 


tical physician.’’—Dublin Journal of Medical Science, July, 1837. 


DR. PARIS ON DIET AND REGIMEN. 


Price 12s. cloth lettered, a New and Improved Edition, nearly re-written, of 


A TREATISE ON DIET; with a view to Establish, on Practical Grounds, 


a System of Rules 


for the Prevention and Cure of the Diseases incident toa disordered State of the Digestive Functions; including 


Physiological History of Digestion 

Disorders of Old Age 

Intermixture of Animal and Vegetable Food 

Luncheons objectionable 

Quality of the different Meals, and Periods 
Breakfast, Dinner, Tea and Supper 

Quantity of Food and Liquids that should be taken at Meals 

Necessity of Exercise 

Danger of Gas-light 


best adapted for 


Importance of Ventilated Apartments 

Sleeping after Dinner 

Of the Circumstances which influence the Digestibility of differ- 

ent species of Food and of Drinks 

A Tabular Scheme for investigating the Causes, Nature, and 
Seat of Indigestion 

Of Headache arising from Indigestion, and its Cure 

Rules for Dyspeptic Patients 

Acidity of Stomach, Flatulence, &c. 


By J. A. Paris, M.D., F.R.S., Fellow of the Royal Col. of Physicians, &c. 


‘Dr, Paris’s work has become one of authority in the profession. 


This edition contains much new matter, and the reader will find many 


suggestions with regard to the regulations of Diet and Regimen ; departments of Medicine which have been too long occupied by draughts. 


and pills.” —British Annals of Medicine, July, 1837. 


‘* Dr. Paris’s book should be in the library of every family. It forms an excellent manual for the investigation of all derangements of the 
digestive functions, and for the guidance of dyspeptic patients in the regulation of diet.”—Edinhurgh Medical Journal. 


BY DR. COLLES. 


PRACTICAL OBSERVATIONS on the USE of 
MERCURY for the CURE of VENEREAL and other Dis- 


eases. 
By A. Cotuzs, M. D., 


Surgeon to Stevens’ Hospital, and Professor of Surgery in the 
Royal College of Surgeons in Dublin. 


Octavo, Price 9s. cloth. 


“‘ It is one of those rare books which proceed from members of our 
profession, that we feel as if we should never look upon its like again, 
it is full of original practical details, and is quite destitute of useless 
speculative theories.”—British Annals of Medicine, June, 1837. 


DR. CLARK ON CONSUMPTION AND SCROFULA. 
A. TREATISE ON PULMONARY CONSUMP- 


TION, comprehending an Inquiry into the Nature, Causes, Pre- 
vention, and Treatment of TUBERCULOUS AND SORO- 
FULOUS DISEASES IN GENERAL, 8vo., Price 12s. 


By James Crarx, M.D., F.R.S. 


“We recommend Strongly the study of the author’s hygienic 
indeed we think that every 
parent ought to be acquainted with the excellent rules laid down on 
nursing, dress, bathing, air, exercise, amd education. We have sel- 
dom seen a medical work more deserving of general circulation, or 
one that we would more zealously recommend to the younger mem- 
bers of the profession.”—Medical Quarterly Review, April, 1835. 


DR. OSBORN ON DROPSIES. 


ONN the NATURE and TREATMENT of DROP. 
SICAL DISEASES, in Four Parts. Part I. and II. on Drop- 
sies from suppressed perspiration and diseased kidney, with a 
coloured plate representing a kidney in an advanced stage of the 
disease. Part ITI. on Dropsies from Impediments to the Cireu- 
lation. Part IV. on Dropsies from Topical Affections. Sccond 
Edition, with considerable additions. 


By JonaTHan Osporn, M.D., 
Fellow and late President of the King and Queen’s College of 
Physicians in Ireland. Price 7s. 


PORTER ON THE LARYNX AND TRACHEA. 
Lately Published, New Hdition, considerably improved, price 8s. 


OBSERVATIONS on the SURGICAL PATHO. 

LOGY of the Larynx and Trachea, chiefly with a view to illus- 

trate the Affections of those Organs which may require the. 

Operation of Bronchotomy: including remarks on Croup, Cy- 

nanche Laryngea, Injuries by Swallowing Acids and Boiling 

Water, Foreign Bodies in the Windpipe, Asphyxia, Wounds, &e. 
By Witi14mM Henry Porter, A.M. 


Vice-President and Professor of the Theory and Practice of 
Surgery in the Royal College of Surgeons in Treland, &c. 
“ This works merits an attentive perusal of every surgeon; and we 


recommend it to our readers as a concise, clear, and practical digest | 
of Laryngeal Pathology.” —British Annals of Medicine, May, 1837. 


PLUMBE ON THE SKIN. 


Fourth Edition, revised, considerably enlarged, and with 
additional Engravings, price £1 1s. cloth, 


A PRACTICAL TREATISE on the DISEASES 


of the SKIN, arranged with a view to their Constitutional Causes 
and !ocal Characters: including the Substance of the Essay to 
which the Royal College of Surgeons awarded the Jacksonian 
Prize, and all such valuable Facts as have been recorded by con- 
tinental Authors on these Subjects to the present Time. 


By Samuet PLuMmss, 

Late senior Surgeon to the Royal Metropolitan Infirmary for 
Children, and acting Surgeon to the St. Giles’s and St. George’s 
Parochial Infirmary, &c. &c. &c. 

“This work, which has long been a standard on cutaneous dis- 
eases, is, in this new edition, brought down by the author to the pre- 
sent state of our knowledge ; a clear compendium is presented of the 
recent discoveries of Chevallier, Breschet, and Vauzeme. The illus- 
trations of cutaneous diseases are happily exhibited, and are essential 
accompaniments; it is an able, instructive, and elaborate production, 


and indispensable to the medical man.”—Annals of Medicine, Jan. 
1837. 


BY DR. HODGKIN. 
Price 10s. 6d. cloth boards, Vol. I. of 


Lectures on the MORBID ANATOMY of the 
SEROUS and MUCOUS MEMBRANES. 


To which are appended, 


PARASITICAL ANIMALS, MALIGNANT AD- 
VENTITIOUS STRUCTURES, and the INDICATIONS 
AFFORDED by COLOUR. 

By Tuomas Hopexin, M. D. 

“The importance of the subjects embraced by these Lectures, and 
the reputation which Dr. Hodgkin has justly acquired, as a zealous 
cultivator of Pathological Anatomy, are sufficient to claim the earnest 
attention of every reader. It is scarcely doing justice to our judg- 
ment to say, that the work is simply good: it is in every respect an 
excellent production, calculated to advance the progress of Patho- 
logical Science, and destined to take a permanent place among the 
higher order of the Medical Classics of this and other countries.”— 
British and Foreign Medical Review, No. 7. 


** Vol. II. is in the press, and will be published shortly. 
Also, by Dr. Hodgkin, 
LECTURES on the MEANS of PROMOTING 
and PRESERVING HEALTH. Price 4s. 


BOIVIN AND DUGES ON THE UTERUS, BY DR. 
HEMING. 


Elegantly printed in One large Volume, 8vo. 14s. boards. 


RACTICAL TREATISE on the DISEASES of 
the UTERUS and its APPENDAGES. Translated from the 
French of Mpz. Boivin, Sage-Femme Surveillante en Chef de 
la Maison Royale de Santé, &c., and A. Duss, Professeur a la 
Faculté de Médécine Montpellier, &c.: with copious Notes, 


By G. O. Hemine, M.D. Glasg. F.L.S. 
Physician Accoucheur to the St. Pancras Infirmary, &e. 


Also, FORTY-ONE PLATES to illustrate the above, en- 
graved from the originals as Drawings from Nature, by Mpz. 
Boivin. Price !12s.; or accurately coloured, 1/. 11s. 6d. 


‘“The work of Bovin and Duges, on the Diseases of the Uterus, is 
indispensable to the library of every practitioner: nothing can ex- 
ceed in fidelity the description here given of the natural structure of 
the uterus, and the various morbid changes to which that organ is 
liable; and Dr. Heming has shown a sound discrimination in render- 
ing it into English.”—Zaneet. 

“The Preface, by Dr. Heming, contains a slight sketch of the 
recent improvements in this department of medical science, in which 
the structure of the healthy uterus, and its appendages, is considered 
in the infantile, virgin, pregnant, and puerpetal states...... Many ex- 
cellent observations are added, both from Dr. Heming’s own expe- 
rience, and from the writings of the best authors of this country; and 
wherever he has stated his own opinions, they appear to be sensible, 
and to the purpose. The Plates to the work are of great assistance in 
understanding the Author's descriptions, and are exceedingly cheap.” 
—Medical Quarterly Review, Oct. 1834. d 


JOBSON ON THE TEETH. 


‘TREATISE on the ANATOMY and PHYSIO- 
LOGY ofthe TEETH, &c. ; their DISEASES and TREAT- 
MENT. With Practical Observations on ARTIFICIAL 
TEETH, and Rules for their Construction. Ilustrated with 
Plates of Instruments. 2d. Edition, 10s. 6d. 
By Davin Wemyss Jonson, M.R.C.S. 
Surgeon-Dentist in Ordinary to His Majesty. 


= 


2 Medical and Surgical Works published by Sherwood & Co. 


HOBLYN’S MEDICAL DICTIONARY. 


DICTIONARY of TERMS used in MEDICINE 
and the COLLATERAL SCIENCES; a MANUAL for 
the USE of STUDENTS and SCIENTIFIC READERS : 
containing the ErymoLocy and MEANING, NOMENCLATURES, 
CLASSIFICATIONS of NosoLocy, MATERIA Mepica, Porsons 
and their AnriporEs, Analyses of MINERAL WATERS, an Ac- 
count of CirimaTx, &c.; Tabular Sketches of CHEMISTRY, 
MEDICAL Borany, and ZooLoey. Price 9s. 

By Ricuarp D. Hopiyn, A.M. 

late of Balliol College, Oxford. 


“A work much wanted, and very ably executed.”—London Medi- 
cal Journal, Sept. 1835. 

“This compendious volume is well adapted for the use of Students. 
It contains a complete Glossary of the terms used in Medicine,—not 
only those in common use,.but also the more recent and less familar 
names introduced by modern writers. The introduction of tabular 
views of different subjects is at once comprehensive and satisfactory. 
It must not however be supposed that the volume is a mere word 
book; it is, on the contrary, an extremely interesting manual, beau- 
tifully printed, containing much excellent matter in a little space, 
and is deserving of our strong recommendation.”—Medical Gaxetie, 
Sept. 1835. . 


“Concise and ingenious.”—Johnson’s Medico Chir. Journal, Oct. 
1835 


“Tt is a very learned, painstaking, complete, and useful work—a 
Dictionary absolutely necessary in a medical library.” —Spectator, 
Nov. 1, 1335. 


PAXTON’S ANATOMY. 


INTRODUCTION to the STUDY of HUMAN 
ANATOMY, illustrated by numerous accurate and highly- 
finished Cuts. Price 1/. 1s. in cloth. ; 
By JAmEs Paxton, 
Member of the Royal College of Surgeons. 

“It is an excellent specimen of a species of publication which can- 
not fail to be exceedingly useful ; an elementary work ‘on anatomy, 
and anatomy alone, in which the author confines himself to clear, 
faithful, and precise description of the parts, illustrated by very ex- 
cellent wood-cuts of the objects, on the same page with the descrip- 
tion, constitutes a text-book so convenient, that we think much 
praise is due to Mr. Paxton for the undertaking. It comprehends 
the anatomy of the bones, ligaments, muscles, and blood-vessels ; and 
in the course of his description, he has employed 280 figures, illus- 
trating the disposition, configuration, and connexion of the several 
parts. In the whole treatise, Mr. Paxton has adhered to strict ana- 
tomical description, and evidently observed the order, and imitated 
the brevity, clearness, and precision of Cloquet. These descriptions 
are rendered greatly more intelligible than they would otherwise be, 
by means of the figures, and the beginner cannot fail to find his pro- 
gress much facilitated by so agreeable a mode of procuring informa- 
tion.”—Edinburgh Medical Journal, 1832. 

*,.* Volume the Second, which completes the work, is just pub- 
lished, price 12s. 


RYANS MEDICAL JURISPRUDENCE. 


A MANUAL of MEDICAL JURISPRUDENCE 
and STATE MEDICINE: being a Compendium of the works 
of Buck, Paris, and FoNBLANQUE, ORFILA, CHRISTISON, and 
all standard modern writers. In Four Parts. Part I. Medical 
Kthics. Part II. Laws relating to the Medical Profession. 
Part IIT. All Medico-Legal Questions which may arise in Courts 
of Justice. Part IV. Laws for the Preservation of Public 
Health. Intended for the Use of the Medical and Legal Pro- 
fessions. 

Second Edition, considerably enlarged and improved, compre- 
hending all that is essential in PERcIVAL’s MepIcaL Eruics. 
and in BEcK’s celebrated Work on JURISPRUDENCE. 

By MicuHarELt Ryan, M.D., 
Professor of Medicine, Obstetricy, and Medical Jurisprudence, 
at the Medical School, Gerrard-Street, Soho, &c. &e. 
In One Vol. 8vo. price 13s. 
* We are acquainted with no work. on Medical Jurisprudence that 


presents so much valuable information in so condensed and yet 
so clear a form.”—American Journal of Medical Science. 


DR. FORBES’ MEDICAL BIBLIOGRAPHY. 
Mi ANUAL of SELECT MEDICAL BIBLIOGRA- 


PHY, in which the books are arranged Chronologically ac- 
cording to the subjects, and the Derivation of the Terms and 
the Nosological and Vernacular Synonyms of the Diseases are 
given. With an Appendix, containing Lists of the collected 
Works of Authors, Systematic Treatises on Medicine, Tran- 
sactions of Societies, Journals, &c. &c. In royal 8vo. price 15s. 
By JoHN Forbes, M.D. F.R.S. 

One of the Editors of the ‘* Cyclopedia of Practical Medicine,” 
and of the ‘‘ British and Foreign Medical Review.” 


Medical and Surgical Works 


BY DR. MARSHALL HALL. 


1. 
THE PRINCIPLES of the THEORY and PRAC- 
TICK of MEDICINE, including the Third Edition of the 
Author’s Work on DIAGNOSIS. Illustrated with numerous 
cuts, and designed for the Use of Students, in One volume 
octavo, price 16s. cloth lettered. 
By MArsHaLu HAL, M.D., F.R.S. &c. &e. 


2. 

OBSERVATIONS on the DUE ADMINISTRA- 
TION of BLOOD-LETTING ; founded upon Researches 
principally relative to the MORBID and CURATIVE EF- 
FECTS of the LOSS of BLOOD. 9s. 

“We believe the credit of having first put forward jin a strong 
light the practical utility of attending to these points (blood-letting) 
is eminently dueto Dr. Marshall Hall.” * * * 

‘“We may take this opportunity of recommending Dr. Hall’s 
valuable work to our readers; they will find init several rules and 
observations of great importance relative to blood-letting as a dia- 
gnostic of diseases.”—Medical Gazette, Nov. 1835. 


3. 

CRITICAL and EXPERIMENTAL ESSAYS on 
the CIRCULATION of the BLOOD; especially as observed 
in the Minute and Capillary Vessels of the Batrachia and of 
Wishes. 8vo. with Plates. Price 9s. 


oh 
COMMENTARIES on the CONSTITUTIONAL 
DISEASES of FEMALES: in Two Parts. _ A New Edition, 
with Plates, price 16s. Parr Firstr—Of the Symptoms, 
Causes, and Prevention of Local Tnflammation, Consumption, 
Spinal Affections, and other Disorders incidental to Young Fe- 
males. Parr SECOND—Comprehending the several Affections 
incidental to the middle and later Periods of Life, and of their 
Constitutional Origin. 
By MarsHarn Hatz, M.D., F.R.S.L. and E. 
5 


LECTURES on the NERVOUS SYSTEM, and 
its DISEASES. 8vo. 7s. 6d. cloth. 

‘Such are the views of Dr. Marshall Hall: they are new and in- 
genious, and appeared to us worthy of publication; his researches 
will not fail, we are persuaded, to prove useful to science and human- 
ity.” —Journai Hebdomodaire, Nos. 42, 43, 45, and 47, 

‘“These observations are new, and denote adecided advance in our 
sae oF posession Miller ; Handbuch der Physiologie, vol. i. p. 

88, 


DR. PRICHARD'’S WORKS. 


I: 
Just published, Third Edition, price 15s. cloth, Vol. I. of 


RESEARCHES into the PHYSICAL HISTORY 
of MANKIND. Illustrated with an entire new set of Plates ; 
completely rewritten, and by the addition of much new and in- 
teresting matter, every department of this important subject has 
been brought down to the present time. 

By J. C. Pricuarp, M.D., F.R.S , M.R.I.A. 

“Dr. Prichard, himself, was the first to institute an express in- 
quiry into the comparative physiology and psychology of different 
races of men.”—“ For a philosophical view of the whole question of 
man’s origin and varieties, and for various and interesting informa- 
tion, industrious inquiry, careful reasoning, and just conclusions, he 
will find no work superior, and few works equal, Dr. Prichard’s 
fame has long been spread far beyond the limits of his profession 
and nation.” —Brilish and Foreign Medical Review. 

*.* Port f. of Vol. V1. of The HISTORY of MAN isin 
the press, and will contain ETHNOGRAPHY of the AFR 
CAN NATIONS. 


2. 
THE EASTERN ORIGIN of the CELTIC NA- 


TIONS, proved by a comparison of their Dialects with the 
Sanscrit, Greek, Latin and Teutonic Languages, forming a Sup- 
plement to Researches into the Physical History of Mankind. 
8yo., price 7s. 

“ Dr. Prichard deserves much praise for establishing a point which 
had eluded the researches of his predecessors, and which may 
eventually prove a valuable contribution towards the history of the 
human race.” —Quarterly Review, Sept. 1836. 


3. 

A TREATISE on INSANITY, and other DIS- 
ORDERS AFFECTING the MIND. Accompanied with nu- 
merous Cases, exemplifying various Descriptions of Madness, 
Handsomely printed in 8vo., price 14s. in cloth. 

“The author is entitled to great Tespect for his opinions, not only 
because he is well known as a man of extensive erudition, but also 
on account of his practical acquaintance with the subject on which 
he writes. The work, we may safely say, is the best, as well as the 
latest, on mental derangement, in the English language.”—Medico- 
Chirurgical Journal, July, 1835. i 


published by Sherwood & Ce. 3° 


DR. PRITCHARD’S WORKS, continued. 
4 


An ANALYSIS of, the EGYPTIAN MYTHOLOGY : 
to which is sudjoined a Critical Examination of the Remains of 
EGYPTIAN CHRONOLOGY. Royal 8vo., with plates, 
price 12. Is, 


5 


A REVIEW of the DOCTRINE of a VITAL 
PRINCIPLE, as maintained by some Writers on Physiology : 
with Observations on the Causes of Physical and Animal Life. 
8vo., price 7s. 


DR. HENDERSON’S RASPAIL. 


R.ASPAIL’S NEW SYSTEM of ORGANIC CHE. 
MISTRY. Translated from the French, with Notes and Ad- 
ditions. 
By WiLL14mM HENpERSON, M.D., 
Lecturer on Materia Medica in the University of Aberdeen. 


Illustrated with numerous Plates, plain and coloured, price 
18s. boards. 


‘« By all who are desirous to form correct ideas on the chemical 
constitution of organized bodies, this work should be diligently stu- 
died.”....“ Of the translation by Dr. Henderson we cannot speak too 
highly. M. Raspail may congratulate himself that his work is in- 
troduced to the English reader by a gentleman who, to correct 
knowledge of the idiomatic niceties of the language in which it 
is written, and complete command over the resources of his own 
language, conjoins thorough acquaintance with its subject, and 
whose general information in the physical and physiological sciences 
so peculiarly qualifies him for facilitating the difficulties and illustra- 
ting the obscurities of a branch of science which abounds so much 
in both. Dr. Henderson has also enhanced much the value of the 
translation by many instructive notes, either as corrections of mis. 
takes, or as supplements of defects of the author.’—Edin. Medical 
and Surgical Journal, Oct. 1834. 


DR. PARIS’S PHARMACOLOGIA; or HIS- 
TORY of MEDICAL SUBSTANCES; with a view to esta- 
blishing the Art of Prescribing and of Composing Extempora- 
neous Formule upon Fixed and Scientific Principles. A New 
Hdition, being the Eighth, very considerably improved and 
closely printed, in One Volume Octavo, price Id. 4s, 


“x The Publishers have much pleasure in offering this new 
edition of Dr. Paris’s PHarmacoLoeia to the Public, It js 
now so printed as to form one handsome volume in octavo (in- 
stead of two), and contains much new and valuable matter, de- 
rived from the recent discoveries of Dr. Paris in Pharmacologi- ° 
cal and Chemical Science ; and such additional observations res- 
pecting the powers of simple and combined remedies as the ex- 
tended experience of the Doctor has enabled him to offer. 


“‘ Dr. Paris’s happy illustration of the operation of medicines, as 
diversified by combination, appears to be peculiarly his own; and he 
has so far succeeded in reducing his principles to scientific accuracy, 
and in rendering them applicable to practice, as justly to merit the 
praise of forming a new era in the departments of pharmacy aud 
prescription. The PHARMACOLOGIA is a work entitled to the 
double commendation of being admirably suited to the wanis of the 
profession, and the only ene of the kind.”—Preface to the Seeond - 
American Edition. 


DR. BOSTOCK’S HISTORY OF MEDICINE. 
SKETCH of the HISTORY of MEDICINE, from 


its Origin to the Commencement of the Nineteenth Century. 
8vo. price 7s. 6d. cloth. 


By J. Bostock, M.D., F.R.S), U8. -G.S., AstS:, M.C.S., 
H.S., Z.8., M.R.1., late Pres. of the Edin. Med. Soc., Mem. 
Geol. Soc. Par., &c. 


“This is precisely one of those books which a non-medical man 
may read with interest; it will form a valuable addition to any 
general library: for medicine is a branch of philosophy which 
never should have been separated from the parent trunk: and the 
sooner it is again re-grafted upon it the better.”— theneum, March 
1835. 


> 


STUDENTS POCKET DICTIONARY, Latin 


and ENGLISH, combining all the advantages of larger works: 
whilst its portable size and appropriate cheapness are recommen- 
dations peculiar to itself. Neatly printed, price 4s. bound. 


By THomas Haigu A.M. 


4A 


BEDSIDE MANUAL of PHYSICAL DIAGNO- 
SIS, applied to Diseases of the Lungs, Pleure, Heart, Vessels, 
Abdominal Viscera, and Uterus. Price 2s. 6d. 

By Cuarizs Cowan, M.D., E.M.D., P., &c. 


PATHOLOGICAL RESEARCHES on PHTHI- 
SIS. By E. CH. A. LOUIS. Translated from the French, 
with Introduction, Notes, Additions, and an Essay on Treat- 
ment. In 8vo. 12s. boards. 

By Cuar.tes Cowan, M.D., E.M.D., P., &c. 


EPIDEMICS OF THE MIDDLE AGES. 


DANCING MANIA in the FOURTEENTH CEN- 
TURY. 6s, 


BLACK DEATH in the FOURTEENTH CEN- 
TURY. 5s. 6d. 


Translated from the German of J. F. C. Hecker, M.D. 
By B..G. Basrnaton, M.D. F.RS. 


FOR STUDENTS. 


PS 
MANUAL OF PRACTICAL CHEMISTRY. 


PARKINSON’S CHEMICAL POCKET-BOOK, 
or MEMORANDA CHEMICA; being a Compendium of 
PRACTICAL and PHARMACEUTICAL CHEMISTRY, adapted to 
the Daily Use of the Student. New Edition. By JoHN 
BARNES, Surgeon, and Practical Assistant to the Professor of 
Materia Medica of the University of London, neatly bound and 
lettered. 7s. 6d. 
2: 
GREGORY’S CONSPECTUS, LATIN and ENGLISH, 
by DR. VENABLES. 


A LITERAL INTERLINEAL TRANSLATION 
of the First Twenty-three Chapters of GREGORY'S CON- 
SPECTUS MEDICINA THEORETIC/E; being the First 
Part, and comprehending the Fundamental Principles and Ge- 
neral Doctrines of Physiology and Pathology, with the Text 
underneath, and Ordo Verborum; and Rules for Construing 
and Arranging the Words of Latin Sentences in legitimate 
Order for Translation, illustrated by Examples from Celsus and 
Gregory. Price 12s. 
By Ropert VENABLES, A.M. M.D. Oxon. 


‘‘An accurate translation, and will prove of great service to 
students desirous of speedily preparing themselves in the Medical 
Classics, previous to the operation of the new regulations for extend- 
ing the classical examination of students after the lst Oct. 1836.”— 
London Medical and Surgical Journal. 

3. 


DR. VENABLES® MANUAL for APOTHECARIES’ 
HALL. 


MANUAL of CHEMISTRY and TOXICOLOGY; 


comprehending the Symptoms, DraGnosis, Morsprp APPEAR- 
ANCES, ANTIDOTES, TREATMENT, and METHOD of DETECTING 
Portsons. Arranged in the Form of Aphorisms; with the De- 
compositions of the London Pharmacopeia, Therapeutical Re- 
marks upon the Doses of the Preparations, and their Use in the 
Treatment of Diseases. For Students preparing for Exami- 
nation, and Junior Practitioners in Medicine. 2d. Edition, 7s. 
By Rosert VENABLES, A.M., M.B. Oxon. 

“The student will find this a very useful little work. It compre- 
hends all the practical facts in Chemistry, Pharmacy, and Toxi- 
cology, and will be particularly available for impressing on the 
memory what has been learned at lecture, or from class-books.” — 
Medical Gazette. Ok ; 7 


CELSUS DE MEDICINA. 


LATERAL INTERLINEAL TRANSLATION of 
the First Four Books of CELSUS, with Ordo and Text under- 
neath. Translated from the Text approved and adopted by the 
Court of Examiners at Apothecaries’ Hall. To which is added, 
an Introduction explanatory of the more abstruse and difficult 
Grammatical Constructions, and Rules for reducing the Latin 
Schemes to their English Parallels and Equivalents. 
By Ropert Venasies, A.M. M.B. Oxon. 

N. B.—These Translations comprise the whole of the Latin 

selected for the Examination of Students at Apothecaries’ Hall. 


Medical and Surgical Works published by Sherwood & Co. 


Dy: 
COoNSPECTUS MEDICINE THEORETICA, 


ad usum Academicum, Auctore JAcoBo GrEGoryY, M.D, 
Pars Prima, Physiologiam et Pathologiam complectens. Editio 
novo. Accurately printed in Pearl, letter, and neatly bound 
for the Pocket, price 5s. bound. 

* * Comprehending the first Twenty-three Chapters of Gre- 
gory, being the portion selected by the Court of Apothecaries 
for Examination of Candidates for the Diploma. It is a Reprint 
of the Text from Dr. Venables’ Interlineal Translation, and 
has been revised with the greatest care and attention. 


6. 
BARNES’S MEDICAL BOTANY. 


‘TABLE, containing the CLASS, ORDER, PLACE 
of GROWTH, FORM of EXHIBITION, PROPERTY, 
DOSE, ACTIVE PRINCIPLE, and NAME of SUB- 
STANCE of the PLANTS used in MEDICINE; for the Use 
of Students. By Joun Barnes, Lecturer on Materia Medica. 
Prise 2s. 6d. in cloth, for the pocket, or ls. on a sheet. 

‘‘This is a useful pocket compendium, and the facts which it con- 
tains are those which young medical botanists most need to fix in 
their memory, compressed into a small form, and stripped of super- 
fluous matter. This conspectus of Mr. Barnes’s is well suited to the 
object of his labours, which is clearly arranged, neatly printed, and 
has our recommendation, as a cheap and useful adjunct to the stock 
of medical books.”—Lancet, April, 1835. 


ie 
MANUAL OF PRACTICAL SURGERY. 
LONDON SURGICAL POCKET-BOOK, (Me- 


dical, Operative, and Mechanical); founded on the Popular 
LecrureEs and Works of the late Mr. ABERNETHY, Sir 
ASTLEY COOPER, Mr. LAWRENCE, and other distin- 
guished Surgeons; sub-digested in the Order of CaAusEs, Symp- 
TOMS, CHIRURGICAL and MEpIcAL TREATMENT, DIAGNOSES, 
ProGnosess, Modes of OPERATION, aud other Agents employed 
in HosprraL and Private Practice; including an adapted 
Pharmacopeia; with connected intermediate PRACTICAL QUES- 
TIONS and ANSWERS. 12s. bound and lettered. 
8 


PRACTICE OF PHYSIC. 


LonDOoN MEDICAL, PHARMACEUTICAL, 
and POSOLOGICAL POCKET-BOOK; explaining the 
Causes, Symptoms, Diagnostic and Prognostic Signs of Dis- 
eases, and Treatment; the Natural and Chemical Characters, 
Medicinal Properties and Uses, Doses and Forms of Exhibi- 
tion; Incompatibles, Adulterations, and Officinal Preparations 
of the various Substances, Vegetable and Mineral], contained in 
the Pharmacopeias of London, Edinburgh, and Dublin; in 
which are introduced the New Medicines, and Latest Disco- 
veries; Classification of Poisons—their Antidotes, Tests, &c.; 
including Notices from Foreign Materia Medica. With an 
adapted Conspectus of Prescriptions in Medicine, Surgery, and 
Midwifery. 8s. bound and lettered. 
9: 


Dr. CONOLLY’S FOUR LECTURES on the 
STUDY and PRACTICE of MEDICINE, delivered on dif- 
ferent occasions in the University of London. Price 5s. neatly 
bound and lettered. 

“‘Until we read these lectures, we were not prepared to find so high 
a tone, so liberal and enlightened a spirit, and, above all, such truly 
philosophical habits of mind, in a practising physician of the present 
day. Happy were the students of the University in such a guide: 
suchia tutor was not only likely to lead to sound and safe notions, in 
medicine, but to virtue and honour, peace and good name.” 


10. 
SOUTH ON THE BONES. | 


Elegantly printed in fcap. 8vo. Third Edition, enlarged, and 
illustrated with 250 accurate Woodcuts, by Branston, from 
Original Drawings. price 7s. bound. 


A COMPLETE DESCRIPTION of the BONES; 


together with their several Connexions with each other, and 
with the Muscles. Especially adapted for Students in Ana- 
tomy. By Joun F. Sourn, Assistant-Surgeon at St. Thomas’s 
Hospital. 

‘‘ This new edition is rendered far superior to its predecessors, by 
being richly illustrated with wood engravings intermixed with the 


letter-press. We think it one of the best Manuals of Osteology for 
the Student.”—Medical Gazette. 


GILBERT & KivinGTON, Printers, St. John’s Square, Londen. 


Just completed, Vor. 1. price £2, bound and lettered, of an entirely new and original Work, entitled 


THE CYCLOPEDIA 


ANATOMY AND PHYSIOLOGY. 


EDITED BY ROBERT B. TODD, M.D. 


Professor of Physiology and of General and Morbid Anatomy in King’s College, London, Physician to the 
Western Dispensary and to the Royal Infirmary for Children, &c. &¢. 


THE CYCLOPEDIA or ANATOMY ann PHYSIOLOGY © 


Will be pablished in Parts, consisting of a Series of Dissertations, 
more important Subjects of HUMAN ANATOMY, GENERAL, SURGICAL, 
of COMPARATIVE ANATOMY, and of ANIMAL 


MORBID; of PHYSIOLOGY, 


under the headings of the 
and 


CHEMISTRY ; and in order to unite the advantages of a Dictionary with the proposed form of 


the Work, a very copious 
Sciences, with appropriate references. 


Index will be added, containing all the Terms employed in the 


This is the first publication of this kind in aid of which Foreign Contributors have been 


associated with our own eminent cultivators of science. 
Grorrroy Sr. Hitaire, Durrocuet, SERRES, 


names of Epwarps, Aupovin, Brescuet, 


When the Publishers can enumerate the 


and Desuayes, among the Foreign Contributors to the Cyctopapra, and of Arison, APJOnN, 
Bett, Pricnarp, Grant, Bostock, Owen, Jacos, Cotpsrream, Montcomery, Porter, 


Symonps, Craicie, Kwox, 


Harrison, Tuomson, Suarpey, Graincer, Basincron, 


Branpr, Marsnay Hatt, Kiernan, Quaine, &c. &c. &e. among the Domestic, it does not 
seem unreasonable to expect that, in the hands of such writers, the CrcLopap1a or ANATOMY 


AND Puysiorocy will be found to merit a character for accuracy, 


precision, and originality, 


which could not be expected were so extensive a field to be entrusted to one or two individuals. 
ILLUSTRATIONS, by Wood-cut and other Engravings, to a much greater extent than can 


be found in any publication professing to treat 


of the same subjects, will be introduced in the 


articles on the ANatomy and Puysioxocy of the various Classes of the Animat Kinepom, and 
also wherever else may seem requisite to elucidate descriptions, which would otherwise be obscure. 


The Work is elegantly printed on superfine paper, 
type, (uniform with the “ Cyclopedia of Practical 
is usually found in a large quarto, 
eleven of which are published, price 5s. each. 


information into an octavo page as 
about twenty parts, 


double columns, with a small and clear 
Medicine,” ) so as to compress as much 
and will be completed in 


CRITICAL NOTICES. 


“© The Cyclopedia of Anatomy and Physiology,’ a 
Work peculiar in this respect, that it is the joint 
production of ENGLISH and FRENCH Contributors. 
The able Editors have the merit of thus setting an 
example of breaking down national distinctions, 
which are injurious to science, and of hastening the 
time when men of enlarged minds shall be consi- 
dered as belonging to no particular country, but as 
members of an universal republic. The memoirs 
which have already appeared in this Work, are 
likely to obtain the approbation of scientific men in 
both countries.”—Dr. PRICHARD’S Address at the 
Third Anniversary of the PROVINCIAL MEDICAL 
ASSOCIATION, at Oxford, July, 1835. 

“* Considering the objects and plan of this Work, 
the knowledge and industry of the Editor, the 
splendid array of talent combined in its construc- 
uon, and the elegant manner in which its mechani- 
cal part is executed, we cannot but regard it as one 
of the most important and valuable ever produced 
in this country.” — British and Foreign Medical 
Review, No. II. 

*< We have long felt the importance of the study 
of Comparative Anatomy, being fully persuaded 
that it throws most important light on the Structure 
and Physiology of the Human Body; and we are 


much pleased to find the learned Editor, who is a 
Professor of Human Anatomy, sparing so much 
space to this interesting branch of science.” * * * 
“‘ Sad indeed must the mind of that man be (we 
mean not merely professional, but intellectual) who 
is not delighted with the information communicated 
by this book, not only on his own structure and 
functions, but also on the evidence of design as 
generally manifested by the Deity in the arrange- 
ments of the animal kingdom.”—New Monthly Ma- 
gazine, March, 1836. 

“‘ No diminution: of energy, zeal, or talent is 
visible in the progress of the CYCLOPEDIA. We 
beg to recommend it in an especial manner to the 
Profession, in consequence of the great attention 
which is paid to Comparative Anatomy and Physio- — 
logy—sciences which are now really deserving of 
the name, and which are every year becoming more 
and more cultivated, because they throw so much 
light on the Anatomy and Physiology of the Human 
Body.” * * * * << The execution shows that the 
CYCLOPEDIA OF ANATOMY AND PHYSIOLOGY is po 
hasty conception, and the complete suceess of the 
Work may be foretold, from the excellence which 
characterizes the portion of it already published.” 
Johnson’s Medico, Jan, 1836. 


Lon pow :—SHERWOOD, GILBERT, & PIPER, Parernosrer-Row. 


[ Specimen of the Work, see over. 


Fig. 320. CAVITY. [Specimen of the Work. 


AspomrinaL Cavity, (in human anatomy.) 

The annexed woodcut exhibits a vertical 
section of the body intended to show the tho- 
racic and abdominal cavities, from which the 
viscera have been removed. A simple reference 
to it and to fig. 204 will sufficiently explain the 
form and boundaries of the latter cavity, which 
have been already fully described in the article 
Aspomen. Our object in the present article 
is to examine the abdominal cavity as it is 
brought under the eye of the anatomist, when 
its contents have been exposed by removing or 
cutting through the abdominal parietes. 

It rarely happens that we meet with an in- 
stance in which the abdominal viscera have 
not been more or less disturbed after death 
from their natural relations to one another. 
During life the contractile walls of the ab- 
domen, ever active, maintain such a uniform 
degree of pressure on the contained organs, 
that displacements or alterations of positions 
are very rare occurrences excepting through 
some preternatural opening in the abdominal 
parietes. It is advisable to study the positions 
of the contents of the abdomen in a body re- 
cently dead, and which has not experienced 
any degree of disturbance. 


CETACEA. 
Fig. 259. 


- Order I. RAPTORES. = 
-. Body; very muscular. [Gg ss 
Beak, ‘strong, cur- Fig.112. Tongue and Baleen-plates of the Piked Whale, 
‘ved, sharp-edged and ee Balenoptera Boops.* 
_ sharp-pointed, often = 
_armed with a lateral 


The tongue itself corresponds to the form 
tooth; upper man- of the:space included by the rami of the lower 
“dible the longest. : jaw, and is consequently of great size in the 
“( Fig. 112.) | Cachalots and Balenide, rising in the latter 
_. Legs, robust, like. an immense cushion (a, fig. 259), into 
_ Short, with, three the space: between the lamin of baleen (6), 
_stoes before, and. and affording a great quantity of the finest oil. 
-oné behind; all ‘In the figure it is represented in ‘the Piked 
armed with long, Whale, but ‘probably preternaturally enlarged 
strong, crooked and raised by the extrication of gas caused by 
_ talons. Fig. 113. putrefaction. . It is thick, and its free extremity 
»» All the» Birds, is generally short, but this is less remarkable 
of Prey feed on -in the Phytophaga than ‘in the Soophaga. 
* the flesh of living © | q 
or recently killed 
_ animals. , They 
have a prompt, si 80) hog edew 
powerful, and rapid flight. They are mono- 
gamous 3, the female exceeds the male in size. 
They. nidificate in lofty situations and rarely 
lay more than four eggs: the young are ex- 
cluded in a blind and feeble state. 


* From Fr. Cuvier, Cetacea, pl. 20. 


Paternoster-Row, August, 1837. 


REV. W. D. CONYBEARE'’S LECTURES. 


IS 


Just published, a Second Edition, considerably improved, price 8s. Cloth, lettered, 
AN 


ELEMENTARY COURSE 


THEOLOGICAL LECTURES, 


PART I.—ON THE EVIDENCES OF RELIGION, NATURAL AND REVEALED. 
PART 11.—ON THE CRITICISM AND INTERPRETATION OF THE BIBLE. 
PART IlI.—ON THE PECULIAR DOCTRINES OF CHRISTIANITY, 


DELIVERED IN BRISTOL COLLEGE, 1831, 1832, 1833, 


BY THE REV. W. D. CONYBEAREH, F.R.S. 
Corresponding Member of the Institute of France, §c. Sc. 


Ir has been the object of the author to present a compendious manual of the principal elements 
of Theological Study, originally addressed to a class of adult youth, completing the higher 
branches of education. It has been attempted to adopt that tone and spirit’ throughout the 
course, which, it was hoped, might prove most useful and impressive to minds so situated; and, 
therefore, the various scientific, literary, and critical disquisitions bearing upon the subject, have 
been entered into somewhat more fully than might otherwise have been expected in a work so 
merely elementary. 3 7 Gh teen ea 

In the Introduction, ‘the general application of classical and scientific education to Theology 
is discussed, illustrated in the former instance by pointing out the anxious inquiries of Natural 
Reason on these subjects, in the ancient philosophical schools, and the confessed weakness of 
that reason to obtain a satisfactory solution, unless assisted by Revelation. ‘The evidences of 
Natural Theology are compendiously summed up under the various branches of physical science 

‘to which they relate; thus showing the application of scientific education to theological objects ; 
the argument will: here be found to run parallel with that of the several Bridgewater Treatises, 
which have appeared since the publication of the first edition of these Lectures; references are 
accordingly given in the notes of the present edition, to the portions of those Treatises where 
the topics more generally indicated in this manual will be found developed in fuller detail. 
A connecting survey of Butler’s argument, from the analogy between the truths disclosed by 
natural and revealed religion, is then made to usher in a recapitulation of the great evidences of 
Christianity, on the basis of the works of Lardner and Paley. 
The Second Part consists of a brief survey of Biblical ‘Criticism and Hermaneutics, or the 
‘interpretation of Scripture, on the basis of the Lectures and Translations of Bishop Marsh, and 
the most approved authorities, English and foreign. ; 
The Third, and largest Part, contains an examination of the doctrines which our Church 
- maintains as established on scriptural authority. 

The Introductory Lecture of this Part contains an Essay on the Mysteriousness of certain 
Christian Doctrines. Those doctrines are then developed, and the character of Christianity, as 
a remedial dispensation, being laid down as the foundation, the necessity of that remedy, arising 
from the alienation of man’s moral condition, forms the first subject examined. The nature of 
the remedial course proposed in the scheme of the Christian atonement, is next explained on its 

scriptural authority; and an answer is attempted to the objections arising from a misconception 
of this great doctrine, i 

In the two following Lectures, the scriptural evidence on which our Church holds herself 

bound to confide in, and adore her Redeemer as her Lord and her God, is comprehensively 
- detailed and examined; and the Personality and Influences of the Holy Spirit, are considered 
‘in thé concluding Lecture.» aie as 

After each Part, Appendices are inserted, containing a more detailed examination of some of 

the points indicated in the Lectures. Thus, in the Appendix to Part I. are Essays on the 


Conybeare’s Lectures on Theology. 
AR IU nn arn hee Ae EUR tn RR ter PRES opeer come catia Ee eas SEE en 


Extension of the Evidences of Natural Theology, from merely physical provisions, to those 
connected with human arts and human society; and a statement of the Rev. Mr. Blunt's 
argument from the undesigned coincidences traceable in the Gospel narratives. 

The Appendix to the critical portion of these Lectures consists of a summary of the gram- 
matical principles of the oriental class of languages of the Old Testament, intended to facilitate 


their acquisition to the Student. 


This is conducted on those principles of comparative philology, 


so successfully cultivated by the best German scholars, and is therefore accompanied by an 


Essay on the Connection of these Languages, 
of the Globe. 


and the general Relations of the various Dialects 


The Appendix to the Third Part contains only a short discussion on the notion that the 
doctrine of a Trinity was entertained by Plato, and therefore (as its opponents would argue) 


borrowed from that source. 


It is endeavoured, by a pretty full critical examination of the 


passages on which this notion has been grounded, to show that it arises entirely from mis- 


conception. 


*¢ We cannot conclude without thanking Mr, 
Conybeare, for a Theological Manual he has just 
published; he has collected mnch valuable infor- 
“mation in a smal! compass, and his work will be 
found of service to Biblical students.”’— Christian 
Observer. 

** We hail, with peculiar satisfaction, the ap- 
pearance of such a volume, because it will serve 
to point out the way to a better method of instruc- 
tion.”— * * “‘ We are delighted with the very 
shape and appearance of this modest little book. 
A Course of Lectures on the Criticism, Interpreta- 
tion, and leading Doctrines of the Bible, brought 
into the compass of a pocket volume, is truly a 
curiosity.”’— * * * * < It is a work of no ordinary 
merit, displaying profound learning in union with 
sound orthodoxy, unaffected candour and liberali- 
ty.”’—Eclectic Review. 


‘« A clear and concise view of the analogies of 
natural and revealed religion, comprehending more, 
in less compass, of physical science, general learn- 
ing, and original, cogent, and important arguments, 
than, I believe, was ever before sc. compressed and 
concentrated for the support of truth.”— Analogies 
of Organized Beings, by J. J. DUNCAN. 

“« We are glad to see the waxing popularity of 
this Volume, it speaks well for the public. Such 
a work every man of any education should read, 
for every man may understand, and almost every 
man can afford to obtain it.”—Gentleman’s Maga- 
zine. 

<< The inaugural Address and critical Lectures of 
the Rev. W. D. Conybeare, Delivered at the Bris- 
tol College, as MANUALS for THEOLOGICAL STU- 
DENTS, are beyond praise.”— Monthly Review. 


a 


DR.:PRICHARD’S 


WORKS. 


Just published, Third Edition, 


I— RESEARCHES into the PHYSICAL HISTORY of MANKIND. 


Illustrated with 


an entire new set of Plates; completely re-written, and by the addition of much new and 
interesting matter, every department of this important subject has been brought down to the 
present time. By J.C. Pricnarp, M.D. F.R.S. M.R.I.A. Vol. I. price 15s. cloth. 


N.B. Part I. of Vol. II. of the HISTORY OF MAN will be published in September, 


and will contain Erunocrapuy oF THE Arrican Nations. 


If.—The EASTERN ORIGIN of the CELTIC NATIONS proved by a comparison of 


their Dialects with the Sanskrit, Greek, Latin, 


and Trvronie Languages, forming a 


Supplement to Researches into the Physical History of Mankind. 8vo. price 7s. 


“ Dr. Prichard deserves much praise for establishing a point which had eluded the. researches of his 
predecessors, and which may eventually prove a valuable contribution towards the history of the human 


race.” —Quarterly Review, September, 1836. 


III-A TREATISE on INSANITY, and other Disorpers arrectinc THE Muyp. 
Accompanied with numerous Cases, exemplifying various Descriptions of Madness. Hand- 


somely printed in 8vo. price 14s. in cloth. 


“ The author is entitled to great respect for his opinions, not only because he is well known as a 
man of extensive erudition, but also on account of his practical acquaintance with the subject on 


which he writes. 


The work, we may safely say, is the best, as well as the latest, on mental 


derangement in the English language.”— Medico-Chirurgical Journal, July, 1835. 
IV.—An ANALYSIS of the EGYPTIAN MYTHOLOGY; to which is subjoined a 


Critical Examination of the Remains of Ecyprian Curonouocy. 


price 11.15. 


Royal 8vo. with plates, 


V.—A REVIEW of the DOCTRINE of a VITAL PRINCIPLE, as maintained by some 
Writers on Physiology : with Observations on the Causes of Physical and Animal Life. 8yo. 


price. 7s. 


Loxpon :—SHERWOOD, GILBERT, & PIPER, Parsrnosren-Row. 


BRITISH ANNALS OF MEDICINE, 
PHARMACY, VITAL STATISTICS, AND 
GENERAL SCIENCE. 

Published every Friday, price Eightpence 3 or Stamped, Ninepence, 


CLASSIFICATION OF SEVERAL ARTICLES. 


Anatomy, Physiology, Pathology. 


Pathology of Bone, by Dr. Hodgkin; Pathology of Tubercles, by Dr. 
Weatherhead; Physiology of the Spinal Chord, by Dr. Marshall Hall; Mechan- 
ism of Respiration, by Dr. Carson; On the Pulmonic Pulse, by Dr. Mollison; 
Chemistry of the Digestive Organs, by Dr. R. D. Thomson; Miller on Physi- 
ology (translation of his Lectures from the German, illustrated with Cuts). 


Chemistry and Pharmacy. 

New Formule of the Pharmacopeia; On Urine, by Professor Thomson, of Glas- 
gow ; On Sulphate of Manganese as a Purgative, by Prof. Couper; Ona New Spe- 
cies of Sugar in Diabetes, by Prof. Thomson, Experiments on the Arseniates of Iron ; 

Notices of several New Minerals; Preparation of Boron, by Dr. R. D. Thomson ; 
Mr. Phillips’s Answer to the Criticism of the London Pharmacopeeia; Mr. Brett 
on the Adulteration of Calamine of the Shops; G. Mitscherlich on the Action of 
Acetate of Lead on the Animal Economy ; Schweitzer on the Adulteration of 
Sulphur Precipitatum of the Shops; G. Mitscherlich on ‘the Action of Sulphate 
of Copper upon Animal Substances; Mr. Young on the Manufacture of Sugar. | 


Practical Medicine, Surgery, Midwifery. 7 

Cases of Spasmodic Tic, by Dr. M. Hall; On Rheumatic Pericarditis, by T. 
Taylor, Esq ; On the Effects of Secale Cornutum ; on Influenza, by T. Bain, M.D., 
and by E. Dieffenbach, M.D.; On the Cure of Headach by Leeches to the 
Schneiderian Membrane ; Paraplegia and Remarks, by J. Gay, Esq. ; Laceration 
of the Diaphragm, by B. Curling, Esq.; Mr. Middlemore on Laceration of the 
Capsule of the Lens; Amputation, by R. Liston, Esq. ; Tumours in the Pelvis, 
by J. Toogood, Esq. ; Middlemore on a Case of Aneurism ; Two Cases of Rare 
Diseased Bladder, by T. B. Barrett, Esq; on Cataract, by Mr. Middlemore, of 
Birmingham ; Case of Paralysis and Double Vision relieved by Trephining, by 
W. T. Bain, Esq. ; Neevus cured by Puncture, by E. Doubleday, Esq.; Dr. Ca- 
therwood on Ergot of Rye in Leucorrheea; Disease of William the Fourth; Dr. 
Bain on Disease of the Glottis and Epiglottis; Liston on Femoral Hernia ; 
Hornung on Diseases of the Spinal Chord; Dr. Peacock on a Case of Paralysis. 


Medical Jurisprudence, Hygiene, Vital Statistics, &c. 


Cases of Poisoning by Black Oxide of Manganese ; Nux Vomica—Analysis of 
the Contents of the Stomach, by R. D. 'Lhomson, M.D. ; Mortality in the French 
Infantry; Mortality in the Prisons of the East Indies, by H. Marshall, Esgq. ; 
Lieut. Tulloch on the Statistics of the Negro Slaves ; Inquiry into the Present 
State of the Poor-law; Remuneration of Medical Men; State of Mortality in 
Sweden; Vital Statistics ; Medical Education in Prussia ; Austrian Universities ; 
Sickness and Mortality of British Troops; Mr. Farr on the Law of Recovery 
and Dying in Small-pox; Medico-Legal Case, by Mr. Macknight; National 
Registration; Mr. Farr on the Method of determining the Duration and Danger 
of Diseases, at any Period of their Progress ; Medical Relief of Paupers; Tests 
of Education; National Board of Health; Mr. Boyrenson on Cases of Poison- 
ing; Mr. Farr on the Statistics of Insanity, and on County Lunatic Asylums ; 
Irish Medical Charities ; Explosion of Steam-boilers; Climate of Venice. 


Lectures. 
Dr. Elliotson’s Clinical Observations; Liston’s Clinical Observations on 
Surgery; Miiller’s Lectures on Physiology (translated); Jones on Uterine 
Diseases ; Velpeau on Glanders in Man; Rostan on Epilepsy and Hysteria. 


2 


Analyses and Notices of Books. 

London Pharmacopeia of 1836; Homeopathy, by the Rev. T. B. Everest; 
Carswell’s Pathological Anatomy, fascic. 2; Evans on Diseases of the West 
Indies; Compendium of Lithotripsy, by H. Belinaye, Esq.; Principles of 
Surgery, by J. Syme, Esq. ; Cyclopedia of Anatomy and Physiology, by R. B. 
Todd, M.D.; the Works of John Hunter, edited by J. F. Palmer; Miihry’s 
Sketches of the Medical Profession in England; Cutler on Bandaging and 
Dressing ; Dietrich on the Mercurial Disease ; Sketches of the Medical Profession 
in England ; Morgan’s First Principles of Surgery; Guy’s Hospital Reports, 
No. 4; German School of Medicine ; Mr. Curling’s Treatise on Tetanus ; Mr. 
Mc Gregor’s Inquiry into the State of Urea; Middlemore on Diseases of the 
Eye; Mr. Porter on the Surgical Pathology of the Larynx and Trachea; Dr. 
Ernest’s Synopsis of Medical and Surgical Cases. 


Translations of Foreign Memoirs. 

Louis on Pulmonary Emphysema; Geoffroy St. Hilaire on the Difference 
between the Ourang-outang and Man; Miiller and Schwann on Digestion; M. 
Biett on Ecthyma ; Rostan’s Lecture on Nervous Diseases ; Analysis of Chomel’s 
Clinical Cases during 1885—6; Analysis of Miuller’s Archives of Anatomy and 
Physiology ; Tiedemann on the Brain of the Negro; M. Biett on Eczema; 
Translations from the Journal de Pharmacie, &c. ; Velpeau on Hydrocele. 


Proceedings of Societies (regular Abstracts of). 

Royal Medical and Chirurgical Society of London; Westminster Medical ; 
London Medical; Medico-Botanical ; University College (occasional reports 
of); Royal Institution ; Zoological Society ; Linnean ; Phrenological; Hunterian 
Society ; Royal Society of Edinburgh; Physical Society (at Guy’s); Statistical 
Society; Royal Society, London; Guy’s Clinical Report Society ; Société 
d’Observation Medicale, Paris. 


Hospital Reports. 

North London Hospital ; Cases under Dr. Elliotson ; Operations by R. Liston, 
Esq. ; Guy’s Hospital; Middlesex Hospital; Notes of Cases at the Liverpool 
Northern Hospital, by B. Blower, Esq. ; Accidents at the London Hospital. 

Miscellanea. 

Recent Medical Intelligence at Schools; Hospitals , German Bibliography ; 
Students who have passed the Apothecaries’ Hall and College of Surgeons ; 
Names of Students who have gained Prizes in all the Medical Schools during 
the Session 1886—37 ; Meteorological Journal, every Month; Bills of Mortality 
in London, , every week; Prices of Drugs; Graduates at Glasgow University ; 
Recollections of a Graduate ; Accouchement at Rome ; Meckel, Dzondi, and Wein- 
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This spot should be distinguished by a black 
flag for its protection, as pointing out a neutral 
ground consecrated to the general cause of 
humanity ; this signal should invariably be re- 
spected by besieged and besiegers, and in no 
instance should works be carried on under its 
protection, or ammunition secured. The flag 
should be struck the moment the ground be- 
comes a military post. All storming or esca- 
lading parties will be followed by a sufficient 
number of surgeons and bearers, with torches 
and lanthorns to be lighted when required. 
When the besieged fortress is carried by 
storm, the wounded in the breach may be 
hoisted on the ramparts in cots slung from 
beams projecting from the parapet. This will 
be found more expeditious and less distressing 
than carrying them back over the counter- 
scarp, to go round by the town gates. 

In a besieged town.—Here the spring-wag- 
gons and cars are useless, and their horses 
only increase the consumption of forage. The 
wounded should be carried away by the hos- 
pital corps in carriages belonging to the town, 
or on bearers; the sick and wounded should 
be accommodated in public buildings, on which 
a black flag is to be planted, in a situation 
easily discerned by the besiegers during the 
day, and reflecting lanthorns will designate it 
in the night. During a bombardment, the 
wounded had better be secured in bomb-proof 
casemates, and medical officers should be on 
permanent duty both day and night, and de- 
tachments of the hospital corps stationed at 
every point of attack, whether in the out- 
works, or in the fortifications of the body of 
the place. 

When a breach is rendered practicable, the 
surgeons of the garrison, with the hospital 
corps, should assemble in the vicinity, in some 
safe building. Should the storming party be 
repulsed, the wounded left in the ditch and 
on the breach should be removed over the 
ruins by means of planks fixed on a gang- 
board, and laid down as a platform ; a truck 
moving upon four low wheels, in grooves, and 
lowered by .a windlass, will be found most 
convenient for this humane purpose. In 
night-attacks it would be desirable that, by a 
mutual agreement, signals by rockets, for ashort 
cessation of hostilities should be thrown up, 
that the wounded might be collected and 
borne away : their situation after an assault is 
truly deplorable,—heaped up with the dead, 
amongst ruins, most probably wet through 
from wading across the fossé, and generally 
very severely wounded; the delay of a few 
minutes is to these unfortunate men of vital 
importance. It is needless to add, that the 
matériel of the ambulance or hospital corps 
must vary in description according to the 
features of the theatre of war. In mountain- 
ous tracts, our waggons and cars will be use- 
less, but wherever field-pieces and the pontoon 
train can move, our wheeled transports can 
follow. 

The same observation applies to our medical 
stores, which must be more or less abundant, 
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according to the state of the country. In 
populous and fertile provinces, local supplies 
may be provided, but in an abandoned and 
impoverished land it must be obvious that all 
the wants of the wounded that are not pre- 
viously foreseen, will be sadly felt in the hour 
of need ; and while we should not encumber 
ourselves with useless medicines, we should 
not dread even a superabundance in our sur- 
gical means of relief. 


Fig. 8. 


Model of a light spring-waggon for bearing the 


badly wounded off the field. Those slightly wounded 
are placed on seats each side of the waggon. 


(J. G. Millingen.) 
AMENORRHGA (from a, priv., pj, a 


month, and péw, I flow,) has usually been con- 
sidered under two heads, emansio or retention, 
and suppression of the menstrual secretion ; 
the former implying its non-appearance at the 
usual period of life, the latter, its interruption 
after it has become established. 

In viewing the important function of men- 
struation physiologically, we are struck with 
many of its phenomena at once peculiar and 
interesting, and among others, those which 
may be considered concomitants, or rather 
precursors of its first appearance. From an 
early period in the history of medicine up to 
the present time, writers on physiology have 
observed, that in warm countries, as in some 
parts of Asia and America, puberty in the 
female occurs as early as the ninth or tenth 
year, whilst in the colder regions, as in Lap- 
land, it may be retarded to the eighteenth or 
twentieth year. In this temperate climate 
the uterus begins to perform the function of 
menstruation when the female arrives at the 
age of fourteen or fifteen. It must not be 
overlooked, that the first irruption of the se- 
cretion does not depend on climate alone, but 
on a perfect development of the generative 
system. The uterus and ovaries must have 
assumed the characteristics of the adult, and a 
correspondent change must have taken place 
in other and distant organs. In a pathologi- 
cal or curative point of view this circum- 
stance is of no ordinary moment. 

In investigating the pathology of amenor- 
rhoea, there are two conditions of the whole 
economy which demand careful consideration ; 
one in which the system has morbidly arisen 
above the natural standard, the other, where 
it has sunk below it, and when with an appear- 
ance of general debility, there is often to be 
found local congestion, producing a torpidity 
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of the uterine capillaries. The healthy and 
morbid conditions of the various functions of 
the body, but more particularly of the chylo- 
poetic viscera, require careful observation, as 
the non-performance of the healthy action of 
the uterus after development may, for the 
most part, be traced to disturbance in the 
general health. It is true that constitutional 
derangement is sometimes the consequence of 
suppressed catamenia ; and the cause of reten- 
tion may be found in the structural alteration 
of some part of the uterine system, as an im- 
perfect formation or occlusion of the os uteri, 
cohesion of the labia, or vagina, or imperforate 
hymen. The menstrual fluid may have been 
duly secreted, and its escape prevented by 
one of the organic causes mentioned, but par- 
ticularly the latter. In such a case, puberty 
will have become developed, but the patient is 
found with enlargement of the abdomen, besides 
various pelvic and abdominal symptoms, which 
taken altogether, frequently excite an un- 
just suspicion of pregnancy. The structural 
peculiarity in the hymen, can only be detected 
by examination, when a small crucial opening 
by means of a scalpel or lancet will allow the 
secreted fluid to escape, and afford an allevia- 
tion to the sufferings of the patient. In in- 
terrupted functions of the utero-vaginal sys- 
tem which do not yield to judicious treatment, 
a careful examination should be made by the 
touch. It is generally unfortunate for the 
female when from a too fastidious delicacy, 
whether on the part of the practitioner or pa- 
tient, this inquiry is neglected. Again dis- 
ease may exist in some distant organ or tissue, 
as, for instance, in the lungs, liver, &c., when 
the functions of the uterus will become inter- 
rupted, and can only be restored by the origi- 
nal cause being removed. 

The female having gone beyond the period 
of life when the first appearance of the cata- 
menia might have been anticipated, if a ple- 
thoric condition of the system obtains, it may 
be easily recognised. Headach, vertigo, or a 
sense of weight in the head, with occasional 
throbbing, flushing of the face, thirst, and a 
quick accelerated pulse, are the most promi- 
nent characteristics of a loaded circulation. 
This condition of the system may be pro- 
tracted, but it is usually of short duration, and 
the general health sinks into the second state 
before alluded to, astate eventually productive 
of important functional and structural derange- 
ment. In this case the hue of health will have 
vanished from the cheek, pallor prevails, gene- 
rally with a darkness about the eyes, and par- 
tial tumidity of the face ; and in what may be 
called the second stage, together with these 
appearances, a tinge of the icterode or yel- 
lowish green colour is so obvious in the coun- 
tenance, that the term chlorosis or green sick- 
ness has been given to the disease. The 
tongue, at first white and loaded, becomes red, 
and not unfrequently, its papille enlarged. 
The appetite is singularly affected ; and it is 
common to find in the patient an unconquerable 
desire to eat lime, chalk, earth, sand,and other 
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substances equally indigestible and improper ; 
in short, the digestion becomes imperfect, and 
a deteriorated condition of the blood with a 
loss of vital energy are the results. The pa- 
tient is now almost incapable of exertion, she 
is subject to dyspnoea, with a short irritable 
cough, which, together with frequent acces- 
sions of pain in the chest, or sides, create in 
the minds of her parents or friends considera- 
ble apprehensions for her safety. 

In promoting a healthy action of the uterine 
system, whether the case be one of retention 
or suppression, the condition of the circula- 
tion demands early attention ; and where there 
is an excess of action in the pulse, with headach, 
a furred tongue, hot skin, and other symptoms 
of undue excitement, the means required 
should be those usually included in the term 
antiphlogistic. It is comparatively easy to 
accomplish the first object in view, that of 
lowering the system—would it could be said 
to a standard of health. General bleeding, 
not objectionable as a powerful remedy in some 
cases, should be employed with caution ; but 
the local abstraction of blood, by means of 
leeches to the groins, or by cupping glasses 
applied over the sacrum, may be had recourse 
to, oftentimes with great advantage. These, 
together with active purgation, and a vegeta- 
ble diet, may be the means of producing the 
wished for discharge. 

Fortunately for the sex, pathological in- 
quiry, with its results, has superseded bigotry 
and false principles ; and a revolution may be 
said to have taken place in the treatment of 
amenorrhea. To the experienced physician, 
a restoration of the patient’s general health 
is his primary object ; this accomplished, there 
is oftentimes little more to be done. ‘These re- 
marks are applicable to both retention and sup- 
pression. The latter may be classed under two 
heads, the acute and chronic. From exposure 
to cold, some violent mental or bodily exertion, 
or from some trivial accident a few days or 
hours before the menstrual period, the dis- 
charge does not appear as usual, or is suddenly 
arrested even after the period has commenced ; 
this may be called the acute obstruction, and 
will be attended by a quick pulse, pain in the 
region of the uterus, a sense of bearing down, 
thirst, headach, and other symptoms of pyrexia, 
and occasionally with some degree of hysteria. 
It may be requisite, under such circumstances 
as are here described, to have recourse to the 
lancet ; but in the abstraction of blood, we 
should be governed by the system of the 
patient, and the urgency of the symptoms. 
Local bleeding, under ordinary circumstances, 
will be preferable, as already suggested. Pur- 
gatives of an active kind should be given, and 
the hip-bath may be used with advantage. 
Should there be much pain in the region of 
the uterus, together with spasmodic or hys- 
terical symptoms, camphor, combined with 
hyoscyamus or opium, will be useful. These 
measures, however judiciously employed, will 
not always prove successful in securing a re- 
turn of the discharge. 
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In amenorrheea, from interrupted functions 
in the various organs, and consequent decline 
of the general health, whether in the youthful 
or adult female, a plan of treatment of some 
continuation will become necessary, which 
plan may with propriety be classed under the 
following heads : 

1. Mild and continued purgation. 2. Exer- 
cise in the air, as much as the patient can 
bear without fatigue. 8. The warm hip-bath 
or pediluvium. 4. A rigid system of dietetics. 
5. Medicines which assist in promoting a 
healthy digestion. 6. Medicines which are 
supposed to possess the power of exciting the 
secreting vessels of the uterus. 

1. The value of the Hamiltonian system of 
purgation will be almost universally admitted 
in amenorrhea. Who has not oftentimes 
seen it produce the long-looked-for discharge, 
without an auxiliary remedy? Of the warm 
stimulating aperients which act on the lower 
part of the intestinal tube, probably aloes is 
the best, in the form of the compound 
decoction, or the aloetic pill in combination 
with rhubarb. Purgatives should be ad- 
ministered with great regularity, that the 
bowels may be acted upon freely, but not 
powerfully. The degree of debility in the 
digestive apparatus should be the principal 
guide in the choice of aperients, care being 
taken that too great a depression of the 
vital energies does not ensue from an excess 
of alvine discharges. 

2. For the promotion of health in the 
various secretions, any of the active exercises 
in the open air when the atmosphere is dry 
and cool are highly important. Walking, 
moderate dancing, (not in hot rooms late at 
night, ) horse-exercise, &c., gradually increased 
in frequency and force, without inducing much 
fatigue, should be practised with regularity, 
notwithstanding it may be necessary to enforce 
it against the inclinations of the patient, whose 
bodily and mental faculties will probably have 
become languid and inactive. If the system 
be greatly impaired, the passive exercises, as 
riding in a carriage, or sailing, should be sub- 
stituted. 

3. Twice or thrice in a week the warm hip- 
bath, at about 95°, for a quarter of an hour, 
should be used, after which, friction with a 
soft brush or flannel, will prove serviceable ; 
indeed, when from circumstances the kind of 
exercises alluded to are unattainable, a valua- 
ble substitute for them will be found in general 
friction ; it promotes a glow and perspiration, 
and tends greatly to increase the energy of 
the frame. 

4. The diet should be light and nourishing, 
and the quantity moderate at each meal. Sti- 
mulating drinks are generally to be avoided, 
but in some cases a glass of good Madeira, 
sherry, or a little mild ale may be taken daily, 
provided it does not occasion headach, or 
preternatural activity in the circulation. 

5. When the functions of the stomach are 
disordered, aromatic bitters will often prove 
of service, either alone or combined with 
steel. Probably one of the best forms in 
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which steel can be administered, is the Mis- 
tura ferri composita. The cardialgic symptoms, 
if troublesome, may generally be removed by 
the liquor potassee subcarbonatis. A course of 
chalybeate waters may be tried, their efficacy 
being aided by the society and amusements 
which, at public watering places, can be usually 
obtained. 

6. In the medical treatment of amenorrhcea 
much confidence has been placed in the 
various stimulating medicines termed Emmena- 
gogues, from their being thought capable of 
exciting the uterine vessels. In their ex- 
hibition care must be taken that the system be 
placed in a state fit to receive them. If the 
vital actions be too low, or on the other hand, 
if they be much excited, emmenagogues, always 
of doubtful utility, are inadmissible. Madder, 
savine, hellebore, guiacum, iodine, secale cor- 
nutum, strychnine, &c., have all in turn been 
extolled ; they are, however, more calculated 
for suppression than retention of the cata- 
menia. 

In married females, or widows, the local 
remedy recommended by Lavagna may be 
tried ; it must be considered, however, as 
secondary to general treatment. Ten or 
twelve drops of the aqua ammoniz puree in an 
ounce of milk and water, (or of sufficient 
strength to produce some degree of irritation) 
are to be thrown into the vagina twice or 
thrice a day. 

Galvanism and electricity have been em- 
ployed with success ; and the tourniquet has 
been applied round the thighs for the purpose 
of causing a greater determination to the 
vessels of the uterus ; the latter plan has met 
with but few advocates. 

In amenorrheea, blood is occasionally dis- 
charged from the nostrils, nipples, bowels, or 
sometimes from an ulcer, which seems in- 
tended as a substitute for the catamenial 
secretion to keep up the balance of the circu- 
lating fluids; this has been designated vicar- 
ious menstruation. 

(George Jewel.) — 


AMMONIA, MURIATE of, hydro-chlorate 
of ammonia, sal ammoniac, syn. muriat d’am- 
moniaque, Fr.; Salmiack, Ger. The name 
ammonia is derived to this substance from the 
circumstance of its being formerly procured 
from Ammonia, a district of Egypt, in which 
was situated the temple of Jupiter Ammon. 
It used to be obtained by subliming the soot 
formed by burning camels’ dung. As che- 
mistry advanced, it was derived from other 
sources, and was commonly prepared by add- 
ing sulphuric acid to the volatile alkali ob- 
tained from soot, bones, and all the offal of 
large towns, mixing it with common salt, and 
subliming it. It is now obtained in great 
abundance, and at a very cheap rate, from the 
ammoniacal liquor resulting from the distilla- 
tion of coal to form gas. 

In the liquid state, ammonia is highly caus- 
tic, and produces powerful effects on the ani- 
mal economy. When applied to the skin, it 
produces, according to its state of concentra- 
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tion, and the duration of its contact, a slight de- 
gree of rubefaction, or vesication by the extra- 
vasation of serum, under the epidermis, or the 
formation of an eschar ; three of the stages of 
burns. The pommade de Gondret, which con- 
sists of equal parts of ammonia, and mutton 
suet, previously melted at a slow heat, pos- 
sesses all these properties. Soon after it is 
applied, it produces redness of the skin, with 
pain and heat, and in fifteen or twenty minutes, 
the epiderm is raised into a blister, correspond- 
ing in extent to that of the application ; if it 
be continued for sometime longer, an eschar 
is formed. In fhis preparation, therefore, the 
practitioner has a double resource,—first of a 
blister, in cases where the action of cantharides 
might be dreaded ; secondly, of a moxa, for 
persons who dread that species of application 
too much. But whether alone, or in conjunc- 
tion with unctuous substances, it deserves to 
take an important place amongst the stimulants 
of the skin; and is often employed as a reso- 
lutive in indolent engorgements, in chronic 
inflammation of the lymphatic ganglions, glands, 
and even of the fibrous and osseous tissues ; 
and as a revulsive, in neuralgic and rheumatic 
pains. For the mode in which it is em- 
ployed in these cases, see Paris’s Pharmaco- 
logia. 

As a caustic, it is advantageously employed 
in poisoned wounds, as it decomposes the 
venom, and destroys, at the same time, the 
parts in which it had been deposited. When 
the patient refuses excision, or when excision 
is impossible, after the bite of a serpent, or 
rabid dog, it may deserve consideration, 
whether the liquid ammonia should not be 
preferred to the iron, at a red or white heat. 

One of the great advantages to be held in 
view, as regards this substance, is the power 
it gives the surgeon of varying the intensity 
of its effects according to the object he has in 
view ; thus, when he is afraid of inflammation, 
he may expose the parts for a few moments to 
the vapours of the ammonia; in acting on an 
amaurotic eye, for instance. In liniments of 
various kinds, its effects are moderated by its 
combination with oils, in the proportion of a 
drachm or two of the ammonia to an ounce of 
oil; thus conjoined, it forms a liquid soap, 
with which frictions are made on the skin 
for various indications. M. Larrey, who fre- 
quently employs the incandescent iron in his 
hospital practice, often pours liquid ammonia 
on the eschar, with a view to lessen the pain 
produced by the application of the heated 
iron. 

Lavagna has recommended it in the form 
of an injection into the vagina, in amenor- 
rhoea. For this purpose, he mixed ten or 
twelve drops of the ammoniacal liquor, with an 
ounce of warm milk. The injection is used 
three or four times in the day. He has often 
succeeded in this manner in bringing on the 
catamenia, in the space of one, two, and at 
furthest in five or six days. The practice, 
however, is not resorted to, by English obste- 
tricians.. It has also been found beneficial in 
cases of simple leucorrhca. 
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AMMONIAC, ammoniaci gummi, L. appo- 
viandy, Gr., Ammoniak, Ger., gum ammoniac, 
Eng. The derivation is the same as that of 
the preceding term. The ammoniac is a gum 
resin, obtained by the hardening of the milky 
juice that flows from the heracleum gummi- 
Jerum, a plant which grows in the sandy plains 
in the interior of Morocco. By more recent 
writers, however, especially M. Fontanier, 
who saw the plant growing at Yezd-Cast, in 
Persia, it is said to be derived from some of 
the species of Ferula, and is called by Lemery, 
ammonifera. 

Its use in external application is now much 
restricted, but it has enjoyed great reputation 
as a discutient in scrofulous and indolent 
tumours, particularly in the vicinity of the 
joints. Combined with mercury it forms the 
emplastrum hydrargyri cum ammoniaco. When 
dissolved in vinegar, and evaporated to a 
proper consistence, as in the emplastrum am- 
moniaci, it is sufficiently stimulant to produce an 
inflammation, and papular eruption of the skin. 


AMPULLA, Lat.; ampoule, Fr.; a small 
blister, or elevation, caused by the effusion of 
serosity under the epiderm. It is sometimes 
used by English authors, and universally by 
French, to designate the small blisters which 
are observed on the feet and hands, from long 
walking, pressure of shoes, or severe labour, 
such as rowing, &c.; in such eases, they are 
mere watery pustules, of greater or less ex- 
tent, over which the sense of touch is en- 
feebled or totally destroyed. But they are 
also occasioned sometimes by sudden and vio- 
lent pressure, as, for instance, when a part is 
pinched between two hard bodies ; the sero- 
sity in the latter case, instead of being clear, 
is bloody, and the colour of the ampulla is 
dark red. 

In the heat of summer, they often occur, 
even from slight pressure on the heel or toes ; 
owing to the great resistance of the epiderm 
in these situations, it is elevated so uniformly 
that their existence is not recognised until 
they produce tension and pain. When they 
are extensive, and the epiderm strong, the 
serosity may be retained so long that its qua- 
lities are altered, and it becomes very fetid ; 
if small, the watery effusion is absorbed. In 
general, it is best to empty the ampulle by 
making small punctures ; in the extensive ones, 
an incision should be preferred: the soreness 
and inflammation arising from the retention of 
the serosity, should be soothed by a poultice 
after the removal of the macerated epiderm : 
the inflammation once abated, compresses wet 
with a solution of acetate of lead will suffice 
for the cure. 

Their appearance has some resemblance to 
the phlyctenes of a burn or scald, but they are 
at once distinguished from them on referring 
to the cause that produced them. 

(Wm. B. Costello.) 


AMPUTATION, from amputare, to cut 
off ; amputation, Fr.; Abnehmung, Absetzung, 
Ger., signifies the operation of cutting off a 


AMPUTATION. 


limb, or a portion ofa limb. This is the pro- 
per surgical meaning of the term, in its usual, 
though somewhat restricted acceptation, and 
the only one to be attached to it in this 
article. We say restricted, because the term 
has other significations. Thus, resection, or 
the cutting off the ends of bones; the removal 
of the lower jaw, in whole or in part; the ex- 
cision and extirpation of soft parts, such as the 
tonsils, the testicle, the uterus, and still more 
appropriately, the penis, are operations often 
termed amputations. 

The word amputation is also sometimes 
used as a generic term, including all the above- 
named significations ; and then it is synony- 
mous with ablation and apharesis (see these 
words) which, in this sense, are more suitable, 
and more frequently employed. 

Amputation is a subject of such great ex- 
tent and importance, that it is highly desirable 
in attempting to treat it fully, to arrange the 
matter belonging to it,—the various and mul- 
titudinous topics it embraces, in an order 
which will prevent omissions, and serve to 
impress it well on the understanding. 

General remarks on the limbs.—The subject 
before us involves topics of the highest im- 
portance. Such is the nature and structure 
of the limbs, their importance to life, and 
the enjoyment of life, that the responsibi- 
lity of the surgeon who removes or curtails 
them, can hardly be overrated. We deem it, 
therefore, right to make some brief reference 
here to their anatomical conformation, their 
uses, and their vital importance. Organs of 
more or less complex and varied motion, of 
general and often of special sensation, the 
limbs, considered with regard to the wide and 
philosophical meaning of anatomical structure, 
are evidently all modelled upon the same 
type, in all animals. Modified to suit the 
habits and destiny of the being to which they 
belong, they seem to become more and more 
important comparatively with the rest of the 
body, as well as in comparison with the same 
parts in other animals, in proportion to the 
importance of that being in the animal scale. 

From the nature of their functions it follows 
that they must be composed of substantially 
different parts, arranged so that the combina- 
tion shall assume a form varying according to 
the purpose it has to answer, but always more 
or less elongated. 

The muscles are evidently the most im- 
portant and characteristic of these constitu- 
ents. The muscular tissue may be considered 
as the essential as well as the most abundant 
element of the limbs, as of every other organ 
of motion: these muscles being under the 
direct and immediate influence of the nerves 
which, as it were, confer upon them, in a 
great degree, their motile faculty ; the nervous 
tissue is the element, at least second to, if not 
equal in importance with the muscular. 

In the third place, the limbs have their 
framework, or skeleton, properly so called, 
which being otherwise almost inflexible, is 
subdivided, in general, transversely, into pieces 
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made to move upon each other, and upon the 
trunk, by joints. This, their passive or me- 
chanical part, seems to be their least essential 
constituent,—a mere sub-stratum ; for we find 
it absent in organs destined almost exclusively 
to the purposes of motion, such as the tongue 
of most animals, and the proboscis of the ele- 
phant. It is certainly subordinate to the 
other parts, and formed of an element which, 
although it may be considered the universal 
material of organization, is always subordinate 
or passive also—the cellular tissue. Finally, 
we see entering into the composition of the 
limbs, for the purpose of sustaining their gene- 
ral organization, arteries, veins, and lympha- 
tics, which convey to and fro the materials of 
their nutrition. Muscles, nerves, bones, ves- 
sels,—these, then, united by cellular tissue, 
enwrapped by a fibrous sheath with more or 
less numerous partitions, and covered by the 
skin, are the parts with which the surgeon has 
to deal in amputation. 

In surveying the animal kingdom, as we 
ascend the scale, we find the limbs and their 
constituent parts, or immediate elements, be- 
coming more and more complex and import- 
ant, and each part apportioned in quantity 
and development to the uses for which it is 
designed : where strength is required, we find 
the passive; where agility, the more active 
elements predominating ; and where a special 
sensation resides, we see an appropriate modi- 
fication of parts to admit of that also. 

In this survey we also find the limbs be- 
coming less and less, mere appendages, less 
and less independent of the body, or more 
and more essential or integral parts of it, as we 
examine them from an animal of less to an 
animal of greater importance ; and it will be 
found that, in the same animal, the relative 
degree of importance, and therefore the dan- 
ger and detriment of the removal of any par- 
ticular limb, as compared with the others, 
may be appreciated by a reference to its ana- 
tomical composition, to the importance and 
relative quantity of its anatomical elements. 

The increasing vital relation between the 
trunk and the limbs, and the proportionately 
increasing severity of the loss or removal of 
the latter, appears to be an important law 
which holds good generally, from the animal 
possessing the power to reproduce these ap- 
pendages, to that in which the amputation of 
one of them is so severe as to threaten life. 
Exceptions will of course be found where 
modifications are required for particular cases ; 
where an animal may have two or more of its 
limbs extraordinarily developed or extraordi- 
narily diminished to suit its particular habits 
and destiny. In the case of greater develop- 
ment, the connexion of such limbs with the 
trunk, and the severity of their removal would 
be greater than in that of the general rule ; 
and in the opposite case, less. 

With strict regard to the philosophy of 
anatomy, perhaps the limbs may be considered, 
even in all animals, as the elements of the 
trunk prolonged. But if this view be taken 


118 


of them in the lower animals, how much more 
strongly and completely may it be said of 
them in animals of a higher order. In man, 
and in most of the mammalia, the limbs, 
strictly speaking, are but prolongations of the 
trunk. Are not their nerves prolongations of 
the nervous matter of the trunk? Their 
arteries, veins, and lymphatics the selfsame 
tubes as those of the body prolonged into 
them? And do not the filaments of the 
great sympathetic, which creep along these 
vessels, connect the limbs to all the other 
parts of the body, internal and external, in the 
same manner as they connect and harmonize 
the viscera among themselves ? 

It is so, and on this account it would be no 
fiction to declare that amputation of both 
thighs at the hip-joints, is in some respects 
almost like the removal of one half the body. 

We are convinced that the surgeon who 
appeals to his anatomical knowledge will take 
this view of the limbs, and feel that they are 
more, much more than mere contiguous ap- 
pendages of the body. He will not allow the 
notion of lopping off a branch to save the 
trunk, to take too great possession of his 
mind, and prompt him to untimely amputa- 
tions; but, on the contrary, will exert his 
best energies to combine means and chances 
with a view to heal and save both. 

Not to mention their vital importance, their 
intricate and beautiful construction, how orna- 
mental as well as serviceable are they! What 
a difference does man present when we con- 
template his body possessed of these valuable 
endowments, and when we see it shorn of the 
least portion of them! Disguise as you will 
the loss of limb, the deformity must be great. 
Not even the sentiments which endear to us 
those who have sustained such a loss in de- 
fence of what we deem most worth the sacri- 
fice are sufficient to symmetrize to our view 
the mutilated person of the most gallant hero. 
We look upon the sailor who has lost a limb 
in the service of his country with feelings of 
regard and sympathy. But neither these, nor 
the triumphant feeling that his life and honour- 
able scars attest the power of surgery, can 
counterbalance the painful commiseration ex- 
cited by the cruel curtailment of his person, 
and stifle the rising sense of shame and re- 
gret that it should still be necessary to em- 
ploy the arts of war to mutilate mankind, and 
outrage the noblest work of the Creator. 

Historical Notice of Amputation—By the 
history, or historical notice, of an operation, 
surgical writers generally understand little 
more than a brief sketch of the changes it 
has undergone, with the mention of the names 
of the authors of those changes, and of the 
periods at which they have been effected ; 
and in this signification only the title of the 
present section is intended to stand. 

The natural separation of the limbs in cases 
of mortification first taught mankind that cur- 
tailments of the body might be borne without 
loss of life, and would sometimes be a means 
of preserving it. The same lesson might have 
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been learned from the accidental tearing off 
of a limb (in which case there is no hemor- 
rhage,) but it is probable such an accident 
had no share in introducing amputation into 
surgical therapeutics ; because by the earliest 
writers on surgery, and even by those who 
flourished as late as the thirteenth and four- 
teenth centuries, the operation is mentioned 
only in connexion with cases of mortification. 
Those authors did not dream of amputating 
except in cases of gangrene. 

Hippocrates, who says but little on ampu- 
tation, appears to have been of opinion that 
the operation was first suggested by the natu- 
ral separation of the dead from the living 
parts after mortification. What he states 
concerning it is, as far as it goes, like most of 
his statements, correct and valuable. He in- 
dicates the chief danger of amputating to arise 
from syncope (induced, he undoubtedly means, 
by loss of blood,) and advises as most likely 
to prevent hemorrhage, the adoption, after 
the operation, of a cool, light regimen, and the 
horizontal or rather elevated position of the 
stump. 

The first description of what may be called 
a method of amputating, is given by Celsus. 
It is a remarkable but undeniable fact, that 
in many parts, the surgery of this author 
is scarcely inferior to that of the present 
day. His plan of amputating is decidedly 
the best proposed up to the time of Jean 
Louis Petit ; and, indeed, some of the precepts 
given in it must ever form part of the rules 
for performing a good amputation. He states 
that the soft parts are to be divided down to 
the bone between the living and dead ones, 
but so that some of the former be removed 
rather than any of the latter should remain, 
and so that the incision fall not against a 
joint ; that they are then to be drawn back 
and dissected off so as to leave some of the 
bone bare ; and that the latter is to be sawn 
through close to the flesh adhering to it. But 
although in his fifth book, Celsus directs us, 
in cases of obstinate haemorrhage from wounds, 
to tie the bleeding vessels in two places, and 
then to divide them between the ligatures, 
he does not appear to have known that the 
ligature, or any other efficient means might be 
used for preventing or stopping hemorrhage 
in amputations ; for he not only omits recom- 
mending any, but confesses that the patient 
often dies from loss of blood during the ope- 
ration ; and there is nothing in the manner in 
which he directs the stump to be dressed cal- 
culated to stop the bleeding from it. 

Archigenes is supposed to have rendered 
amputation more safe from hemorrhage than 
his predecessors, by tying the principal vessels 
with a ligature, either passed through, or em- 
bracing the whole limb, to which he also 
applied cold water. He was thus enabled to 
perform amputation in the living parts, which 
he appears to have been the first boldly and 
decidedly to practise. He took pains to save 
the skin by fixing it back before beginning the 
incisions ; cauterised the wound with a hot 
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iron after the operation ; and then removed 
his ligature. He probably used the actual 
cautery to stop the bleeding from the small 
arteries ; and when he speaks of tying or sew- 
ing blood-vessels, he probably means those of 
considerable size only. The measures of 
Archigenes were adopted by Heliodorus, 
whose opinion was unfavourable both to the 
hasty removal of the limb by a direct uninter- 
rupted section, without drawing back and dis- 
secting up the soft parts, and to amputations 
performed at the joints. 

Galen says very little on amputation. He 
defended, however, the operation performed 
at the joints, on the ground of its being, in his 
opinion, safe and speedy. 

Paulus Aigineta, whose name is often men- 
tioned in connexion with amputation, cannot 
be said to have contributed to the improve- 
ment of the operation. He deviated from the 
precepts of Celsus, by insisting on the neces- 
sity of amputating in the dead parts, or only 
on the confines of the living ones. Among 
the Arabian surgeons the operation certainly 
underwent no improvement. It seems, on 
the contrary, to have somewhat retrograded ; 
for Abal Kasem recommended that the soft 
parts should be divided with a knife heated to 
redness, and that a balsam of sulphur should be 
applied afterwards to determine the separa- 
tion of the eschar. Avicenna, however, re- 
peated the rules given on the subject by the 
Greeks, and directed the incisions to be made 
rather above the gangrenous parts. 

During the middle ages no improvement 
was effected in amputations. The few changes 
introduced were rather in a contrary direction. 
Theodoric di Cervia had the merit of recom- 
mending the method of Celsus. Prior to the 
operation he administered opium and hyoscya- 
mus, with a view of rendering it less painful 
to the patients whom he afterwards en- 
deavoured to rouse from the effects of the 
narcotics, by causing them to smell of vinegar 
and aromatics. Guido di Chauliaco, who lived 
about the middle of the fourteenth century, 
was more willing to allow gangrenous limbs to 
separate of themselves than to employ the 
knife. He used to enwrap the sphacelated 
part in pitch plaster, and to exercise such con- 
striction as he considered calculated to facili- 
tate its separation at the place of a joint. 

In the sixteenth century, Hans de Gersdorf 
joined to the operation of Celsus, which he 
justly extolled, the proceeding of Archigenes, 
of fixing back the integuments with a band 
tied round the limb above the place of ampu- 
tation. He would not use the actual cautery ; 
and instead of employing the suture, which 
was beginning to be adopted in his time, he 
enveloped the stump in a pig’s bladder. 

About this period Maggi indicated the im- 
portance of having sufficient skin to cover the 
stump. 

Up to the time of Ambroise Paré, as 
the means familiar to his predecessors were 
unsatisfactory, some of them, with Fallopius, 
employed the actual cautery, while others, 
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among whom was Fabricius, Ab Aquapendente, 
continued, like Paulus Aigineta, to amputate 
in the gangrenous parts. Paré, the great sur- 
geon of Louis XIV., introduced the plan of 
arresting hemorrhage after amputation, by 
tying the vessels ; a plan of so much import- 
ance that it may be considered to have led 
the way to every improvement the operation 
has undergone since his time. He used to 
draw out the vessels from the surface of the 
wound with a kind of forceps (bec de Corbin), 
and tie them with a double thread ; just, says 
Boyer, as we are in the habit of tying the 
umbilical cord. In case the hemorrhage re- 
turned, he employed a needle, and passed 
a ligature round the bleeding vessels, so as to 
embrace with them some thickness of the 
neighbouring tissues, and also a portion of 
skin, on which he placed a compress, and then 
tied the knot. Besides introducing the im- 
portant measure of tying the bleeding vessels 
of the stump, Paré was the first who explicitly 
stated that a band should be tied tight round 
the limb, prior to amputation, not only to raise 
the skin and benumb the part, but also for the 
purpose of preventing hemorrhage during the 
operation. Of this remarkable man, then, it 
cannot be too much to say, that he was the 
first who devised measures to enable surgeons 
to perform amputation safely, and thus laid 
the foundation of every improvement made in 
the operation since his time. _ As soon as sur- 
geons obtained the power of controlling the 
circulation, through the discoveries of Paré, 
they were no longer obliged to hurry through 
the operation, through terror at the thought 
of the patient’s bleeding to death, but were 
enabled to turn their attention to the shape 
to be given to the stump; they also began to 
think of applying amputation to other cases 
than those of gangrene. 

A new era in surgery: may be said to have 
commenced from the discoveries of Paré ; and, 
as may be supposed, they were too great an in- 
novation to meet with ready or general adop- 
tion. Many of his contemporaries, and even 
some of those who came after him, neglected to 
give their patients the benefit of these measures, 
which, combined with the method of Celsus, con- 
stituted a better kind of amputation than any 
which had preceded it; and such was the 
operation performed by Fabricius Hildanus, 
and Wiseman. Fabricius introduced the use 
of the retractor; and, like Paré, after tying 
the principal vessels, applied the actual cautery 
to the surface of the stump. Wiseman did not 
make use of the retractor. He sometimes em- 
ployed the actual cautery, and sometimes tied 
the vessels. In either case, he afterwards 
applied a suture and a compressive dressing 
of stiff plaster. He joined Fabricius Hild- 
anus in advising that the incisions should al- 
ways be made in the living parts, Dionis 
rejected the actual cautery. He was averse 
to amputation performed at the knee-joint. 

Towards the end of the seventeenth een- 
tury, Lowdam of Oxford, and Verduyn of Am- 
sterdam insisted on the necessity of dividing 
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the soft parts obliquely, so as to cut them into 
a kind of flap, adapted to cover up the end of 
the bone ; and thus may be said to have origi- 
nated a kind of oblique or flap amputation. 
This mode was opposed by Koernerding and 
Heister, and defended by Messuet of Leyden, 
while La Motte operated after the manner of 
Wiseman and Dionis. 

Munichs endeavoured to revive the system 
of amputating in the joints, which happily had 
been rarely employed since the time of Guido 
di Cauliaco. He was equally unfortunate in 
preferring styptics to the use of the liga- 
ture. 

The next great improvement to that of 
Paré was made by Jean Louis Petit. More 
completely master of the circulation than his 
predecessors, by the use of the superior tour- 
riiquet he invented, he could direct his atten- 
tion still more exclusively than they, to the 
form to be given to the wound by the in- 
cisions ; and to him is due the honour of 
atfording the patient something like security 
against that frightful evil—a badly shaped 
stump. He invented the method of dividing 
the soft parts by two incisions, limiting the 
first to the skin, allowing this membrane to 
retract, and then dividing the muscles. Petit 
was also one of the first who advocated the 
propriety of amputation for incurable aneur- 
isms and certain cases of caries and gun-shot 
wounds. 

_ Shortly after the invention of this method 
of operating, Ledran performed amputation, 
for the first time, at the shoulder-joint ; and 
Garengeot, Lafaye, and Sharpe proposed plans 
of executing the same operation. 

About the same time, Remi de Vermale and 
Ravaton revived the kind of amputation pro- 
posed by Lowdham and Verduyn, and which, 
it appears, had been indicated, among the an- 

‘cients, by Heliodorus. They modified it, 
however, so much as to make in it two flaps, 
instead of one ; and from them, therefore, the 
flap operation, as it was adopted by Dessault, 
and is now usually performed, may, perhaps, 
fairly be said to have taken its origin. 

At this period of the history of amputation, 
names thicken upon us. Many of the questions 
relating to it were treated of scientifically by 
Monro, Guénaud, Blomfield, and others ; but 
no important change appears to have been 
projected, until Louis propounded his doctrine 
with regard to the unequal retraction of the 
muscles. Upon this he proposed to alter the 
operation of Petit, by making the first incision 
divide both the skin and superficial muscles, 
and the second the deep muscles only ; a plan 
very like, if not the same as that upon which 
Ledran was accustomed to proceed. 

It had often been a question with surgeons 
what cases ought to be treated by amputation ; 
and from being agitated at the Académie de 
Chirurgie, it was generally discussed at this 
period, and among others, by Boucher, Faure, 
Morand, Bilguer, and Shunuker. Shortly 
after, a good deal was said of amputation in 
the joints, and surgeons were bold enough to 
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perform it at the hip. Morand was one of the 
first to describe this operation scientifically. 

In 1779 Alanson proposed a plan of ampu- 
tating, the novelty of which consisted mainly 
in the dividing the muscles obliquely upwards 
towards the bone, by one sweep of the knife ; 
but of which the chief merit lies in the mea- 
sures it prescribes for preserving a sufficient 
quantity of skin to cover the whole surface of 
the stump. His mode of cutting through the 
muscles was found very difficult, if not imprac- 
ticable ; but the publication of his observations 
had considerable and perhaps the chief influ- 
ence in introducing the practice of dressing 
the wound so as to cause it to unite by first in- 
tention. Although this practice is generally 
attributed to Alanson, Benjamin Bell justly 
claims some share of the merit of it, in his de- 
scription of amputation, where he states, that 
from the year 1772 he laid it down as a maxim 
not to be deviated from, to save as much skin and 
cellular substance in the removal of tumours, 
whether cancers or others, when the sound 
parts admitted of it, as would completely 
cover the sores ; and in amputating any of 
the extremities, to save as much of them as 
would entirely cover the stump. At all events, 
this plan of causing the stump to heal by first 
intention—and no fading laurel it is—belongs 
to English surgery. 

It was adopted by Hey, and very soon by 
most of the British practitioners, whose am- 
putations thus became more successful than 
those of the surgeons of other countries. 

In the method of operating described by 
B. Bell, who, for the complete and scientific 
manner in which he treats of amputation, takes 
the lead of his contemporaries, the plan of 
preserving skin enough to cover the entire 
stump is combined with Celsus’s mode of 
cutting through the muscles. The manner of 
dividing the muscles by layers, as now adopted, 
is generally attributed to Dessault ; and it is 
certainly mentioned as his practice, in his 
works by Bichat, although the case of ampu- 
tation of the fore arm there recorded as an 
illustration of it, does not present a methodi- 
cal description of that part of the operation 
exactly as it is executed at the present day. 
All the three last named surgeons employed 
straight in lieu of the old curved knives, and 
dispensed with the band, which before their 
time it was the general custom to tie round 
the limb, either to benumb the part, or to 
mark the line of incision. 

Inthe modern method of amputating, the skin 
is preserved for covering the whole of the stump, 
and the muscles are divided by as many distinct 
incisions as there are layers. It is only true to 
say, that from the time of Alanson, English 
surgeons have ever been distinguished for the 
excellence of their amputations. They, more 
strictly than any others, adhered to his rules 
for preserving the skin; and these, combined 
with the present mode of dividing the mus- 
cles, constitute the best possible kind of cir- 
cular amputation. 

The history of amputation, while it exhibits 
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evidence, both of the reluctance that exists in 
some minds, from an adherence to customary 
practice, to adopt what is new; and of the dis- 
position in others, from the desire of change, 
to undervalue what is old, still offers, as to 
ultimate results, an instance of the positive 
though slow advance of science. The opera- 
tion has ever been influenced by the general 
state of surgical knowledge, and has varied ac- 
cordingly ; but nothing contributed so much 
and so directly to its improvement as the dis- 
covery of the means of preventing hemor- 
rhage. 

As may be observed with regard to almost 
every branch of art and science, this part of 
chirurgical therapeutics has had some intervals 
of stagnation, and even of retrogression. Upon 
the whole, however, its periods of change have 
been those of amendment; and, although 
sometimes stopped or misdirected in its course, 
it has at last attained that degree of perfec- 
tion from which, we trust, it will never recede, 
and beyond which, it may be difficult to make 
it advance. 

Classification — Amputations differ from each 
other in many respects. It will be found they 
may be best arranged according to the method 
of performing them, and according to the 
limb and part of the limb at which they are 
performed. There is more than one method 
of amputating applicable to every or almost 
every part. Each plan which is of such gene- 
ral application that it can be applied to any part, 
maybe properly termed a general method. For 
example, the amputation of any part may be 
performed so as to leave a wound with one or 
more elongated portions of soft parts, called 
flaps, for covering and healing over the bone 
which remains ; and when so performed, it is 
termed the flap amputation. ‘This being ap- 
plicable to every, or almost every limb and 
part of a limb, constitutes a general method. 
The same may be said of the plan in which 
the soft parts are left of the same length all 
round the limb, and which is called the circu- 
lar method ; and the same of that which, from 
the form of the wound, is termed the oval 
method. 

As each limb or part of a limb may be re- 
moved by more than one method, there are 
as many individual amputations as distinct 
parts to be amputated, multiplied by the num- 
ber of methods, and modifications of methods, 
or processes applicable to them. 

We understand, then, by a general method 
a mode of amputation applicable to every, or 
almost every part; and by individual amputa- 
tion, the amputation of some distinct part, by 
each or any method or process considered 
separately. 

There are certain considerations which 
apply to all methods of amputating, and to all 
amputations, taken in the aggregate; and 
which, to avoid repetition in the treating of 
each of them, and in order that the reader 
may have the whole subject clearly before 
him, we shall present first and together : while 
whatever applies solely or more particularly 
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to each general method, or single, individual am- 
putation, taken separately, will be noticed un- 
der the head of that general method, and of 
that special amputation. 

As the first considerations apply generally 
to all amputations wherever, or by whatever 
plan performed, to general methods and to 
individual amputations, they ought to precede 
the description of both. The different gene- 
ral methods of amputating as applicable to any 
part, come naturally, and will be treated of 
next in order; and, lastly, we shall treat of 
every individual amputation of every part, by 
each and every method and modification of 
method which has been devised. 


CASES IN WHICH AMPUTATION OUGHT TO BE 
PERFORMED. 


In treating of amputation, most authors en- 
deavour to point out the diseases for which it 
should be performed. But it is evident that 
a general statement, made with this intention, 
can be but an enumeration, of little use to the 
practitioner, and that he ought to look upon 
it as scarcely more than a catalogue or table, 
showing at once the number of disorders, or 
species of cases, for which the operation is 
performed. Otherwise considered, or with 
any other importance attached to it, it might 
mislead the young surgeon. The proper 
place for pointing out each case requiring am- 
putation, is that, where all the details concern- 
ing it can be most completely and minutely 
entered into; and that place clearly will be 
under the head of each disease, when we enter 
into the description of the treatment suited 
to each or any of its particular cases consi- 
dered separately. What we ought, and shall 
more particularly attempt to do, besides mak- 
ing the above enumeration, is to lay down 
general rules to assist the surgeon in solving 
the difficult problem—for what cases ought 
amputation to be had recourse to? In order to 
come to as just a decision as possible, as to 
whether or not amputation should be per- 
formed, in any case under consideration, the 
surgeon must always proceed in the same 
manner. The great object is to calculate the 
consequences that must ensue, both with and 
without the operation: in order that of the 
two courses—its adoption, or rejection—that 
may be pursued which offers the greater num- 
ber of chances in favour of the patient’s life 
and health. We haveto calculate on the one 
hand, the consequences of the disease treated 
by amputation ; and on the other, its conse- 
quences treated without amputation. We 
have to compare the consequences on both 
sides, and to determine for the alternative 
which leaves the larger residue of probable 
good. ‘ 

To solve the problem, all the data must be 
taken which the answers to the following in- 
terrogatories will furnish. What are the exact 
parts, and to what precise extent is each in- 
jured or diseased, taken anatomically, part by 
part ? What are the usual effects, local and 
general, proximate and remote, of the lesion 
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or disease affecting them? and what will they 
be in the case in question — that is, under 
the particular circumstances of the patient 
with regard to age, sex, physical, mental, and 
moral constitution, previous and present ha- 
bits, place of abode, climate, season, and the 
care and attention that can be obtained for 
him? Having such data, the surgeon will 
be able to foretel the issue of a case with 
a degree of certainty proportionate to his 
pathological knowledge ; and it is here that 
he will appreciate the value of a thorough ac- 
quaintance with pathology, and feel amply 
repaid for all the pains its acquisition may 
have cost him; for upon this only can he 
rely. 

By nothing less than a systematic and ela- 
borate investigation of all the circumstances of 
a case, can we expect to form an accurate 
opinion on the point in question. Let no man 
believe that his experience has endowed him 
with the power of judging correctly by any 
other method of proceeding. Let no man be 
tempted by the love of the marvellous to 
fancy himself a prophet. There must be no 
plunging at a conclusion: the shrewdest 
guess may lead to a woeful mistake; and 
nothing can be more reprehensible than yield- 
ing, in the least, to the suggestions of a spirit 
of divination or instinctive sagacity, which, if 
we proceeded without method, might have 
some influence, and in which a sort of self- 
complacency, derived from previous success, 
may sometimes induce us conscientiously to 
believe ourselves in possession of. 

When the consequences which will ensue 
in any particular case, under the two modes 
of treatment,—that by amputation, and that 
without amputation,—(and, in considering the 
former, the shock of the operation must be 
taken into account,) have been correctly esti- 
mated and summed up, the surgeon has only 
to range them side by side, and to compare 
them. He will amputate where the conse- 
quences of the treatment by amputation 
establish the greater number of chances in 
favour of the patient’s life and health; and he 
will not amputate where these chances are 
established by the treatment without the ope- 
ration. This appears to us to be the rule by 
which he ought to be guided. Authors 
usually state that amputation ought only to be 
performed where the life of the patient can- 
not be saved without it. French writers ex- 
press themselves to that effect '. But this is not 
the rigid expression of the rule. To make it 
so it would be necessary to say “ where health 
as well as life cannot be saved without it.” For 
there are cases where the 4fe, but not the 


’ Neither Velpeau, Blandin, nor even Cloquet seem 
to have conceived, or certainly to have expressed cor- 
rectly the rule which ought to be laid down. Sanson 
comes nearer to it in saying,—“* Amputation ought to 
be performed only when the danger to which it ex- 
poses the patient is less than that of the disease.” But 
to be correct, he should have said, “‘ Amputation ought 
to be performed when the danger and inconvenience 
to which it exposes the patient are less than those of 
the disease treated otherwise.” 
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health can be preserved without amputation. 
Suppose, for example, the consequence of a 
local injury treated without amputation to be 
a frequent disturbance of the patient’s health, 
interfering materially with his well-being, but 
insufficient to put life in danger: it does not 
always follow that this treatment is right 
or justifiable. It follows on the contrary 
that if restoration to perfect health would 
have been the consequence of the removal of 
the limb by amputation, the treatment with 
the operation might possibly be the proper 
treatment. 

A man came to the Hétel Dieu who had 
lost his right abdominal limb below the knee, 
from mortification produced, he said, by the 
use of bad bread containing ergoted rye. His 
object was to know if anything could be done 
to better the condition of the stump, the soft 
parts of which were constantly ulcerating, in 
consequence of the bones being prominent. 
The inconvenience was such that he could 
not make use of his limb for walking, and the 
cicatrix pressed upon by the bones was so 
painful as greatly to impair his general health. 
Now, let it be asked whether, at the time of 
the mortification, the proper treatment would 
not have been the removal of the limb by am- 
putation, so as to leave a good, useful, and 
painless stump. This conclusion seems in- 
evitable. On the one hand, the process ne- 
cessary for the separation of the dead parts, 
(of itself probably more or less dangerous to 
life,) entailed upon the patient a source of 
constant suffering and great deformity. On 
the other hand, amputation, perhaps not 
equally, but we will say equally dangerous to 
life, would probably have secured a healthy, 
useful stump. There can be no doubt then that 
the treatment by amputation would have been 
the proper one ; and yet the treatment with- 
out it is that suggested by the rule given by 
authors ; namely, that amputation is to be 
performed only in cases where the patient’s 
life cannot be saved without it. We do not 
mean it to be implied that surgeons often act , 
thus, but still, we deem it important as far as 
possible, to supplant whatever precepts are 
indefinite and incomplete by positive and fixed 
rules. Ina case like the above, the choice 
between the two modes of treatment must 
rest mainly upon their comparative danger. 
If the probabilities of danger are greater on 
the side of amputation, so much so as to out- 
weigh the probable inconvenience or occa- 
sional disturbance of health entailed by the 
preservation of the limb, unquestionably it 
ought not to be adopted ; but if the probable 
danger is about equal under both plans of 
treatment, the operation ought to be per- 
formed. The superiority of one plan over 
the other is just in proportion to the less de- 
gree of danger it offers to life and health, and 
not to “fe alone. The proper rule of proceed- 
ing, then, in all cases, may be clearly ex- 
pressed in a very few words, and in its sim- 
plest form, would stand thus :—Place the dan- 
ger to life and health from the lesion treated 
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by amputation in one scale, and in the other, 
the danger to life and health from the lesion 
treated without amputation, and let the de- 
cision be made in favour of that plan of which 
the danger to life and health is decidedly out- 
weighed. Where the two plans are equally 
balanced, and in cases of doubt, the decision 
should be in favour of that which causes the 
less pain, and leaves the body the more perfect 
in form, or with the less deformity or curtail- 
ment. 

In cases of doubt, the surgeon will, there- 
fore, abstain from using the knife. As we 
have dwelt a good deal upon the severity of 
the loss of a limb, with a view to impress the 
practitioner with the nature of the weighty 
duty he has to perform, when called upon to 
decide whether amputation is proper or not ; 
and in order that he may give the subject his 
utmost attention, we are bound also to re- 
mark, that he must not allow his judgment to 
be influenced by considerations arising from a 
mistaken notion of what humanity dictates, 
and which are sometimes pressed by others. 
What is right is humane, in this as in most 
other cases. It is humane to amputate, and 
inhuman not to amputate where the necessity 
is pointed out by the rule we have supported, 
just as much as it would be inhuman to ampu- 
tate, and humane not to amputate whenever 
the rule does not prescribe the operation. It 
is not in treating of this operation that we 
need defend the profession against the impu- 
tation, sometimes attempted to be cast upon 
it, of allowing the fondness for operating to 
influence its decisions. The amputation of a 
limb is always a painful duty to the surgeon. 
In some operations it is not so: in removing 
a tumour dangerous to life, he may, indeed, 
execute the task with a feeling of satisfaction ; 
for he knows that he is extirpating morbid 
matter, that he is dislodging an enemy. But 
when amputating a limb, he feels that he is 
taking away an integral part of the body, 
which cannot be replaced, for the uses of 
which there is no substitute, and for the loss 
of which there can be no compensation. 

It is, perhaps, true, that amputation is gene- 
rally considered the most wonderful of all ope- 
rations. The notion that prevails in the minds 
of the uninformed, of the parts entermg into 
the composition of a limb, cannot be so very 
vague, since we hear persons every day ex- 
press astonishment that it should be in the 
power of man to remove the limb of his fellow 
with knife and saw, stopping the streams of 
blood that burst from the wound, and so facili- 
tating and hastening its cure that the rest of 
the body is preserved sound, and in a brief 
space of time scarcely a scar remains to tell 
that the patient was not born without the cur- 
tailed member. 

There certainly is no operation which makes 
the surgeon appear so great; but we trust 
this will only make him the more cautious 
never to abuse the masterly privilege, and 
consent to remove a limb until his duty com- 
mand it. In every case, after duly weighing 
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all that can conduce to a right opinion, he 
will retire in close communion with himself 
and decide to the best of his calmest judg- 
ment. 

Thanks to the progress of science, the 
number of cases in which amputation was 
formerly had recourse to, is constantly dimi- 
nishing. As our knowledge of disease, and 
the modes of counteracting it increase, we 
are enabled to do more and more without the 
necessity of resorting to this last expedient. 

We now come to the enumeration of those 
diseases and lesions which it 1s customary to 
put down as more or less frequently requiring 
amputation. 

They are as follows:—Malignant diseases, 
such as the various forms of cancer ; some 
tumours not malignant; mortification ; caries ; 
certain of the severest forms of necrosis ; 
white swellings; extensive suppuration, with 
or without ulceration ; fractures ; dislocations, 
and wounds. 

Malignant diseases.—t_ is right to perform 
amputation for these affections, when there 
are insuperable obstacles to their complete 
extirpation without it; whether they have 
their seat in the soft parts, in the bones, or 
in both. They are, osteo-sarcoma ; spina 
ventosa ; the colloid, hydatoid, and encepha- 
loid transformations ; the malignant erectile 
tumour, (fungus hematodes,) and the divers 
forms of malignant disease in which these or a 
certain number of them are blended together, 
with or without other tissues, and which are 
generally described under the vague terms of 
cancer and carcinoma. Unfortunately, how- 
ever, many of these diseases, being not strictly 
local, but merely part of the effects or mani- 
festations of an alteration of the solids and 
fluids generally, break out in the stump or in 
some other part of the body, especially if 
energetic measures are not adopted simulta- 
neously with the operation to correct the 
vitiated state of the whole system. 

As we can hardly expect to effect this 
beneficial change when the malady is of long 
standing ; and that in some few instances a 
disease of this sort, which at a late period 
shows contamination of the whole frame, is so 
far local at first, that without some local cause 
it might never have been concentrated sufh- 
ciently in any one part to break out in an 
active and destructive form, the sooner the 
operation is performed the greater must be 
the chance of a cure. In these cases it is 
always advisable to amputate as far as possible 
from the seat of the disease, and whenever 
practicable to leave an articulation between it 
and the place of operating. Experience has 
shown that parts are contaminated, in a great 
measure, in the ratio of their vicinity to the 
disease ; and it is for this reason, as well as 
on account of the more complete removal of 
tissues decidedly morbid by amputation of the 
limb affected, than by excision or extirpation 
of the parts immediately diseased, that the 
former has. sometimes been successful after 
the latter had failed. 


Tumours not in their nature destructive to 
ife.— Among the diseases sometimes requiring 
amputation, may be placed certain tumours 
which cannot otherwise be removed, and 
which, although not of a malignant character, 
exercise a dangerous local influence by their 
volume or position. Such are certain exosto- 
ses and fibrous masses, which by their pressure 
on large vessels impede the circulation, and 
may sometimes occasion mortification, or 
which, by irritating and cramping the nerves, 
become insupportable. Elephantiasis! has 
also been treated by amputation. 

Aneurisms that have produced irreparable 
injury to surrounding parts, or the treatment 
of which, by ligature, owing to the diseased 
state of the vessel tied, has been followed by 
secondary hcoemorrhage, come in the same 
category. Whenever vessels are so injured 
that the circulation cannot continue in the 
limb, but may go on in the stump, (which 
sometimes happens, since diseased arteries 
will often perform their functions in the 
middle or upper part of a limb when they 
cannot at its lower extremity,) amputation is 
the only resource, and ought to be adopted. 

Mortification, or Gangrene?.—It is deemed 
advisable to perform amputation in cases of 
mortification, in order to spare the patient the 
long and sometimes hazardous process, which 
Nature requires for the separation of the 
dead parts, and for the purpose of securing a 
good and useful stump’. 

With these, we think a third motive ought 
sometimes to be allowed to have influence, 
namely, that the operation itself may produce 
a salutary effect upon the system. Where 
mortification of the whole, or of the chief 
constituents of a limb is produced by an ex- 
ternal cause, amputation ought always to be 
performed, unless there be something in the 
state of the patient to forbid it. It is a ques- 
tion which has often been discussed, whether 
or not amputation should ever be performed 
before the mortification has limited itself. In 
injuries, such as gun-shot wounds, some parts 
are quite disorganized, and may, therefore, be 
considered dead, or in a gangrenous state, 
from the moment of their infliction ; others 
are so far disorganized that the vital processes 
cannot go on in them, and therefore, they 
die at the very commencement of the local 
inflammatory effort which is necessarily con- 
sequent on all wounds. 

For lesions of this sort,—indeed, for all 
traumatic and mechanical injuries of this 
severity, the sooner amputation is performed 
the better, as there can be no doubt of the 
advantage of substituting a clean healthy 
wound and a cicatrizing process for a ragged 
laceration and sloughing process, at the earliest 
possible period. To effect this, the great care 


" Mr. Crosse lately amputated in a case of elephan- 
tiasis, and the result was successful. 

? These are synonymous terms, and we use them as 
such. 

4 Sir Astley Cooper thinks that Nature separates 
the parts so as to leave a good stump. 
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of the surgeon must be to cut above the dis- 
organized parts, to let the knife and saw fall 
upon healthy tissues. 

When mortification results from an internal 
cause, the latter may be general, that is, it 
may result from a disease pervading the prin- 
cipal part of the vascular system, or having its 
seat in some other leading organ or organs ; 
or that cause may be local, may reside in, and 
be confined to the vessels of the limb ; and it 
is only in the latter case that amputation is 
applicable. There is, however, a state in 
which amputation may be advisable, which I 
do not find that authors have marked,—that 
in which the solids and fluids happen to be in 
a deteriorated condition at the time of the in- 
fliction of some local mechanical lesion. 

Here the general bad condition of the 
body may cause mortification after an injury 
of the limb, which, in a healthy subject, would 
have escaped it. 

Now if the operation in this case were likely — 
to produce a salutary reaction, which I think 
possible, it would be justifiable to adopt it. 
In such a case, where it is hoped the operation 
itself may have a general beneficial influence, 
it should be performed at the time the patient 
appears most susceptible of the healthy re- 
action ; and I think that will be early. Wait- 
ing for the gangrene to limit itself would be 
waiting for what could not take place. I 
admit that the difficulty of distinguishing this 
state is extreme, but when detected, no time 
should be lost. 

When mortification is the result of internal 
disease, the operation should not be per- 
formed until an inflammatory line in the living 
parts has marked its limit. In this case, it 
were useless and cruel to amputate prior to 
the spontaneous limiting of the gangrene. 
Perhaps in this case it may be often better to 
leave the amputation to Nature. It has been 
stated that when amputation is performed 
before the mortification has stopped, the 
stump will become gangrenous, whether the 
cause of it be external or internal. But is 
this sound doctrine? Is there any physiolo- 
gical reason why mortification from a cause 
purely external should make its appearance 
in healthy parts cut through in the operation ? 
Indeed, one can scarcely see how it should 
happen. <A local injury, as we have stated, 
causes the death of parts at once, by com- 
pletely disorganizing them ; or it so far dis- 
organizes them that they cannot bear the 
supervening inflammation, but die in that pro- 
cess which is then said to terminate by gan- 
grene. But mortification from a local cause 
is not in itself a spreading disease, as Larrey 
and some others seem to suppose: it is the 
death of a part from disorganization. When 
death seizes the surface of the stump, it 
arises from one of the three following causes : 
Either from the shock which the whole body 
received with the local injury, or because it 
was in a deteriorated condition at the time 
the injury was inflicted, and remained so -at 
the time of amputation ; or because the ope- 
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ration was performed in parts not sound but 
too much injured to take on or sustain healthy 
inflammation. This last cause accounts for 
the difference of opinion existing on this sub- 
ject, and enables us to explain why Sharpe, 
Pott, and others, who had often seen mortifi- 
cation lay hold of the stump, insisted that the 
operation should be deferred until the morti- 
fication was arrested by the formation of an 
inflammatory circle}. 

Caries.— We now know this disease to be an 
inflammation of the osseous tissue, in the stage 
of softening or suppuration, and can therefore 
account for its attacking, in preference, that 
part of this tissue which is loose and vascular, 
as we find it in the short and in the extremities 
of long bones. At a certain stage of caries, 
the bony tissue is irrecoverably disorganized ; 
and as the consequences of the disease may 
prey upon the constitution till the life of the 
patient is exhausted, there are many cases of 
it which require amputation. 

It is the chief and most incurable alteration 
which takes place in a vast number of those 
diseases, blended under the indefinite name of 
white-swelling. 

In general, it is only at the very outset of 
caries that there is any chance of restoring 
the atfected parts to a healthy state; (and ex- 
cept in cases of early efficient treatment, and 
those in which it terminates by anchylosis 
before the constitution is irrecoverably im- 
paired,) whenever it is too extensive to allow 
of the removal of the diseased bone, we have 
only to choose between amputation and the 
death of the patient. Amputation is a good 
remedy for caries when otherwise incurable ; 
because, as experience has proved, the health 
of those affected, and whose original conform- 
ation is mostly the great cause of the disease, 
often improves after the operation ; not onl 
from the removal of the source of mischief, but 
because the quantum of vital energy as if pre- 
viously too small for the entire body, becomes 
sufficient for it after the curtailment of a limb. 
Certain it is, that the bodies of such persons 
do often prosper, if they resist the shock 
and immediate consequences of the opera- 
tion. 

In caries, then, when the bone is decidedly 
in a softened and suppurative state, beyond 
the chance of recovery ; and when important 
organs are seriously menaced by the progress 
of the disease, there should be no hesitation 
about performing the operation. For the 
reason we have mentioned, that in this case 
the lopping off a diseased branch is often of 


1 Ata time when our pathological knowledge was 
less perfect than it is at present, mortification was mis- 
taken for a sort of active process, or spreading disease, 
because in most cases it begins at the extremity of a 
limb, and gradually extends towards the trunk, and 
thus seems to spread by a sort of contagion. But 
this happens because the vital processes diminish gra- 
dually in activity, and are carried on with increasing 
difficulty, from the centre towards the extremities and 
surface, and that these die first from whatever cause 
mortification proceeds. 
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profit to the trunk, as well as on many other 
accounts, amputation will mostly be found 
preferable to resection. 

Necrosis.— Happily, what we have said of 
caries does not apply to this disease. It is 
only the very worst cases of necrosis that re- 
quire amputation, since by skilful local treat- 
ment and good management of the health, if 
there be adequate strength of constitution, 
and the periosteum and surrounding parts are 
sufficiently sound to provide a new bone, the 
sequestrum will become detached, and may be 
extracted with safety. But it does sometimes 
happen, when the disease is very extensive, 
and situated in the midst of very voluminous 
and important soft parts, through which the 
sequestrum cannot be attacked, that the abun- 
dance of suppuration would cause death, un- 
less amputation were performed. A patient 
at the Hotel Dieu, whose body I examined, 
died from this cause. The femur, in its three 
inferior fourths, was reduced to a sequestrum, 
and shut up in a new bone, out of which na- 
ture had endeavoured to let it escape by 
spontaneous perforations. Unfortunately, 
these holes were situated in the vicinity of 
the crural and popliteal vessels. Had they 
been in the anterior or the outer region of the 
bone, the nature and extent of the disease 
might have been correctly ascertained, and the 
patient’s life might have been saved by the ex- 
traction of the sequestrum; or had this been 
found impracticable, by amputation of the limb. 
The absence of a correct diagnosis as to the 
precise local circumstances of the disease cost 
the patient his life. 

White swellings——Diseases of the joints, 
taken in reasonable time and treated methodi- 
cally, may generally be cured without ampu- 
tation, unless the bones have arrived at that 
state of caries which we have already pointed 
out as requiring the operation. This happy 
result belongs more particularly to modern 
practice, and is to be attributed to our better 
knowledge of the morbid changes to which 
the constituent parts of the joints are liable, 
and of the order in which they oecur. At 
the present day, a vast number of limbs hav- 
ing their joints diseased are spared, which, 
formerly, would have been amputated. Great 
credit is due to those practitioners, who, by 
patient perseverance in the employment of 
means founded upon pathological knowledge, 
first obtained a sufficient number of cases to 
make an impression on the profession, and 
caused them to pause and employ these mea- 
sures with that patience, energy, and assiduity 
which the expectation of a successful issue 
always inspires, before they resorted to am- 
putation. The delay their employment oc- 
casions is by no means dangerous or unfavour- 
able to the success of the operation, which, 
should it become necessary, will be found less 
likely to fail after the disease has become very 
chronic, and made the pulse feeble, than at 
an earlier period. Indeed, it is the duty of 
the surgeon to wait and continue to employ 
such measures, until the patient’s general 
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health shows that he would sink under the 
disease, if the limb were not removed. 

Here it is the state of the body, and not the 
state of the joint, which determines whether 
and when amputation is required ; for, until 
the general health gives way, there is always 
hope of every disease known by the name of 
white swelling terminating by ankylosis, or in 
some manner which will admit of the preser- 
vation of the limb. 

Extensive suppuration, with or without ulcer- 
ation of the integuments.—Cases of extensive 
suppuration have been put down among those 
which may require amputation by some au- 
thors. If the patient’s life be menaced with 
exhaustion by the abundance of pus secreted, 
the surgeon has to consider by what means 
he can remove the cause of it; and, if this is 
local, perhaps, in rare instances, all other 
means having failed, amputation may be indi- 
cated. But where the secretion of pus de- 
pends, in whole or in part, upon an internal or 
general cause, it is evident that the operation 
would be worse than useless. 

It is always dangerous suddenly to arrest 
the suppurating process, and that in propor- 
tion to its extent: and, therefore, when a case 
presents itself in which local suppuration or 
ulceration has produced so much havoc as to 
render a limb useless, and put life in peril, no 
pains must be spared, (for management alone 
is scarcely sufficient) to ward off the conse- 
quences inseparable from the direct stoppage 
of a copious purulent discharge. The mate- 
rials of such a drain must be largely, ade- 
quately diverted to other external channels, 
by the most appropriate emunctories, or their 
reflux internally, which otherwise could hardly 
fail to take place, must produce congestion in 
the internal organs, with that tendency to 
suppuration which makes it almost always 
fatal. 

Fractures'.—Compound fractures in which 
the bones are extensively shattered, denuded, 
and displaced, especially in the immediate 
vicinity of large joints, in which the main 
trunks of vessels or nerves are injured, ten- 
dons denuded, and the muscular parts largely 
destroyed or contused ; the presence of these 
complications combined, or the existence of 
one of them, in a manner to constitute an in- 
jury which the careful and analytical investi- 
gation we have recommended shows to be 
irreparable, renders amputation necessary. 
Terrible compound fractures have often been 
cured, where the general circumstances were 
favourable, and sometimes even in hospitals, 
where the patients were not placed in the purest 
air, or surrounded by the greatest comforts. 
Dupuytren saved the leg and life of a gentle- 
man in a case of fracture, in which the poste- 
rior tibial artery was ee by setting the 
bones, and tying the femoral artery, a bold 
line of practice, originating, as he thought, 
with himself, but recommended, I believe, by 
that excellent surgeon, John Bell. 


1 See Pott’s remarks on Fractures. 
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The following case occurred in hospital 
practice :— 

A strong man, about thirty-five years of age, 
was brought to the Hotel Dieu, with one of the 
severest compound fractures of the leg I ever 
saw. It occupied the immediate vicinity of 
the ankle-joint. The ends of the upper frag- 
ments protruded through a large wound of the 
soft parts. The foot with the inferior frag- 
ments (which were not more than an inch 
and a half in length), was bodily displaced an 
inch, at least, on the outside of its natural 
position, and seemed to hang to the rest of 
the limb only by tendons. The patient ob- 
stinately refused to submit to amputation, al- 
though apprised that it was the only means of 
saving his life. To add to the gravity of the 
case, traumatic delirium of the worst kind 
suddenly came on, during which the patient 
removed the dressings, and used his limb as if 
it had been entire, so as to cause the foot to 
hang still more loosely by the connecting ten- 
dons. Yet, strange to say, this man recovered. 
The delirium subsided. In a few days, a mass 
of granulations sprung up, as if by enchant- 
ment, and wrapping themselves round the 
ends of the bones, they seemed to draw the 
foot more and more into its natural position, 
and thus to achieve that fixation which had in 
vain been attempted by splints and bandages. 
The projecting extremities of the fragments 
studded in coral granulations, which presented 
a most beautiful appearance, became necrosed 
and fell off, a firm cicatrix ensued, and the 
man could walk and use his foot remarkably 
well. 

In cases where nerves and large vessels are 
uninjured, where the joints and tendons haye 
escaped serious lesion, amputation may not 
be necessary, unless the destruction of skin 
and muscle be so considerable as to render 
the formation of a good cicatrix impossible ; 
or unless the general circumstances in which 
the patient is placed establish a necessity for 
the operation. 

Splinters of bones can be removed, the 
ends of fragments can be cut off with a saw ; 
and when a fracture is thus regularised, it is 
the state of the soft parts only which can 
make amputation indispensable. We repeat, 
the general circumstances of each particular 
case must be taken into consideration. It is 
probably their omission in the calculation 
which has rendered the results of various 
practitioners apparently so opposite ; some 
contending that amputation is hardly ever 
necessary in compound fractures ; others, that 
it is frequently called for. Among the former, 
Bardy, aud among the latter, Bending, have 
written in support of these opposite doc- 
trines. Velpeau has recorded some bad cases 
of compound fracture cured without amputa- 
tion. Sir A. Cooper’s practice abounds with 
them ; indeed, it is to him that we are chiefly 
indebted for the treatment by which such fa- 
vourable results have of late been obtained in 
this department of surgery. Dupuytren’s hos- 
pital practice was far less favourable in these 
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cases, which I attribute to the frequency with 
which he was accustomed to renew the dress- 
ing, and thereby disturb the limb. It con- 
trasted strongly with that of Sanson, who 
adopted Sir Astley Cooper’s plan of treatment 
with much success. 

Disunited fractures, whether they have 
given rise to the formation of an artificial joint 
or not, may sometimes occasion such serious 
consequences as to require amputation, when 
the evil cannot be removed by other measures. 

Luzations—It is only for compound lux- 
ations, properly so called, that amputation is 
sometimes required. But, for these, the ope- 
ration is more frequently necessary than for 
compound fractures. Almost always when 
articular surfaces are largely exposed, the 
patient’s life is in danger, unless amputation 
be performed without delay, especially if the 
surrounding parts are much injured. 

The danger is greater than in compound 
fractures, and arises from the number and 
importance of the organs in which an injured 
joint excites sympathy—sympathy of the di- 
rectest and deepest kind; and also from the 
difficult and peculiar nature of the process 
required to repair articular structures. The 
sympathy between the synovial and the 
sérous system is immediate: and the inflam- 
mation of all the component parts of joints is 
not easily borne. Yet there are many cases 
in which amputation may be dispensed with, 
viz: those in which the joint is not exten- 
sively opened, and the ligaments are but 
slightly lacerated ; and in dislocations of the 
foot where the injury, although considerable, 
may be mitigated by the removal of the astra- 
galus. Sir A. Cooper was one of the first to 
show what nature could effect in these cases, 
under skilful management, and to him we are 
indebted for the history of many such lesions 
treated successfully without amputation. (See 
Arturitis, TRAUMATIC.) 

Wounds.—There are very few ordinary 
wounds so extensive and severe as to require 
amputation. When part ofa limb is torn off, 
it will be found better in general to amputate ; 
but, in some instances, the wound is, or may 
be made sufficiently regular for the formation 
of a good cicatrix, without the operation. 
The various and complex lesions, termed gun- 
shot wounds, very often require amputation : 
indeed, it is more frequently indispensable for 
them than for any other mechanical injuries; not 
only because they may include many of these, 
such as fractures and dislocations, but because, 
ceteris paribus, they are in the fullest sense of 
the word, and more strictly than almost any 
other lesions, contused wounds. The con- 
tusion accompanying them is always intense ; 
being carried, for an extent of parts more or 
less considerable, to complete disorganization, 
and for some distance, to a degree bordering 
on disorganization. The tissues are lacerated, 
and often contain foreign bodies; the bones 
are frequently splintered and denuded ; ina 


1 See also cures by Langier and Arnal. 
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word, the destruction of parts is great, and 
those not destroyed are irremediably injured, 
to a greater or less extent. The margins and 
surface of gun-shot wounds are, by the event, 
dead. They present, then, at once, mortifi- 
cation—superficial, perhaps, but still mortifi- 
cation combined with more or less of the 
other mechanical lesions which render ampu- 
tation necessary. This is the true reason 
why they more frequently require it than any 
other injuries, and not because there is any 
thing burning, venomous, or malignant, de- 
posited in them by the projectiles which in- 
flict them, as was formerly supposed by Ferri 
and others. A gun-shot bruise or wound, in 
which the principal substance of the limb is 
contused to disorganization, and more espe- 
cially if the nerves and large vessels are in- 
jured, (whether or not there be fracture or 
rupture of the skin,) is decidedly a case for 
amputation. Another case is that in which the 
bones are fractured at their articular extremi- 
ties, except in rare instances, where the wound 
is small and the bone merely traversed by a 
ball. In the very great majority of cases 
where joints are laid open, and the end of one 
or more bones fractured, death is the result, 
unless the operation be performed without 
delay. This appears to be the opinion of the 
best surgeons, and of Velpeau, whose remarks 
on this subject are highly valuable. 

That gun-shot wounds, in which the bones 
are comminuted, also require amputation, 
seems to be an opinion supported by the best 
authorities: those of the thigh and leg almost 
always require it'. The shattering of the 
limbs from other causes is not quite so serious, 
and amputation is not so positively indicated. 

Tetanos.—To perform amputation for this 
disease, (a disease so evidently having its seat 
in a large portion of the nervous system), 
when it has once commenced, seems absurd. 
Strange to say, however, cases are recorded 
in which it is stated to have been successful. 
If such a result has really been observed, it 
can only be explained upon the supposition, 
that a cure of the disease of the nervous sys- 
tem was effected by a sort of counteraction 
excited by the operation. That the disease 
can be cut off with the limb seems impossible. 
Amputation can be scarcely justifiable here, 
since a far greater number of cases of tetanos, 
said to be authentic, have been cured by mea- 
sures incomparably less severe than that which 
involves the sacrifice of a limb. 

We admit that under unfavourable circum- 
stances, and during the prevalence of tetanos, 
it may be advisable to have recourse to the 
operation in those cases of severe injury, for 
which, under influences less disastrous, its ne- 


1 In public institutions for the reception of disabled 
soldiers and sailors, few are found who preserved their 
lower extremities after these injuries. Such lesions 
inflicted during the last French revolution, even where 
every possible care was taken of the wounded—where 
they were surrounded by the most favourable circum- 
stances, produced death, when not treated by amputa- 
tion, except in rare instances. 
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cessity might be doubtful. But this is all 
that can be admitted. In connexion with 
tetanos, amputation can hardly be considered 
in any other light than as a preventive mea- 
sure. 

Poisoned wounds.—The bites of rabid or 
venomous animals are sometimes enumerated 
as cases that may require amputation. But 
all that has just been said concerning tetanos 
applies to these. To cut off a part, after the 
whole body has become impregnated with 
poison, is quite out of the question. As a 
remedial measure, it holds out not the least 
temptation : the physiological ground for its 
adoption is slender indeed, and the little ex- 
perience we have of its effects! is quite op- 
posed to it. In such cases, the cause of the 
wound is a circumstance that weighs in favour 
of amputation, supposing its gravity in other 
respects to indicate the operation. 

Ankylosis and Deformities.— Amputation has 
been sometimes performed to rid the patient 
of a merely troublesome or deformed limb. 
Where, for instance, its different parts have 
been thrown into such a position with regard to 
each other, by ankylosis, as to render it less use- 
ful, more troublesome, and more of a deformity 
than an artificial one would be. Sometimes, 
indeed, amputation has been adopted mainly 
for the purpose of removing a part congeni- 
tally deformed, or rendered so by disease, and 
of making the body, in appearance, more sym- 
metrical. Such operations are said to have 
been performed at the earnest entreaty of the 
patient, and as it were out of condescension on 
the part of the surgeon; they are, therefore, 
aptly enough termed by the French, amputa- 
tions de complaisance. But surely this is a 
degree of complaisance which nothing can 
justify. Itis to be regretted that surgeons 
should ever yield to their patients’ wishes, to 
this extent ; and we are surprised to find so 
able a man as Velpeau seriously arguing the 
point, as if there could be any doubt about it. 
The only case which admits of doubt is that 
in which deformity brings on disease, or where 
the two are combined ; and for such a case 
we have already endeavoured to deduce, from 
right principles, the rule by which the sur- 
geon’s conduct should be guided. 

Prognosis.—In speaking of the method by 
which the surgeon should proceed in order to 
decide, in each particular case under consider- 
ation, whether amputation should or should 
not be performed, we mentioned the neces- 
sity of taking into account all the circumstances 
relating to it. 

We have now to notice those circumstances 
which, it has been correctly ascertained, do 
affect the result of all amputations, and the 
knowledge of which is necessary to enable the 
surgeon to foresee the probable consequences 
of the operation he may have to perform ; in 
other words, to establish his prognosis. 

With respect to age, it may be said that 
the younger the subject the greater is the 


! Mr. Callaway amputated a limb in a case of hy- 
drophobia without the least benefit to the patient. 
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chance of asuccessful issue ; for the restorative 
power of Nature and her capacity to resist 
the shock of a severe operation, are greater in 
the early period of life. In old persons the 
danger is often very great; their tissues are 
far from their highest state of elasticity, and 
the wound is apt to heal tardily. As regards 
the actual state of the patient’s body at the 
time of the operation, it has been pretty accu- 
rately made out, that a habit somewhat re- 
duced is more favourable to success than ful- 
ness. In the former, the wound resulting 
from the operation, and consequently the 
amount of inflammation necessary for its cica- 
trization is proportionately small; the parts 
to be divided being free from turgescence, 
bear the action of the knife without much 
local irritation, and are not likely to occasion 
violent reaction in the system. In the latter 
condition of body, the wound is large, and 
the incised parts being voluminous and in full 
vital energy, feel more acutely, and awaken 
stronger and more extensive sympathy. 

The influence of the mental state may be 
likened to that exerted by the physical state. 
When the mind has quickly to determine 
upon making the sacrifice of a limb, it is done 
by an effort of some cost to its strength, 
which incapacitates it more or less to bear the 
operation ; while on the other hand, when a 
patient has been gradually prepared to expect 
amputation by a knowledge of its probable ne- 
cessity, a state of calm resignation, which is 
highly favourable to success, is often induced. 
Patient and lasting courage is far more fayour- 
able than sudden resolve. The patient, how- 
ever, must never be kept in astate of suspense 
when once the operation is decided upon. 
Mental indifference is decidedly unpropitious, 
especially when it results from a physical 
shock produced on the nervous system, as we 
often see in extensive and violent contusions 
and gun-shot wounds. The patient who does not 
care about getting well, most frequently dies. 
Yielding with fear and reluctance rather than 
with confidence, is bad. The most favourable 
mental condition is that in which the patient 
feels the necessity of the operation so strongly 
as to consider it his duty to submit to it, and 
to second by his courage and confidence, the 
surgeon who has to perform so arduous and 
trying a task. 

Constitutions similar, and in appearance 
equally good, do not bear so severe a shock 
as that of amputation with the same impunity. 
We must consider not only the degree of 
health in the leading and important organs of 


the body, but also their pliancy ; or, as it may 


be expressed, their willingness to accommodate 
themselves to a new state of things suddenly 
induced, and amounting in most cases to a 
vast change. 

This may be ascertained in some measure 
by an inquiry into previous circumstances. 
This want of the power of accommodation is 
soon evinced by disturbance in the principal 
functions. If the internal organs be unsound, 
the disease affecting them becomes active and 
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soon kills the patient, especially when it is of 
the same nature as that for which amputation 
has been performed ; as we see daily in scro- 
fulous complaints. We cannot often expect a 
favourable result when amputation is per- 
formed for a disease likely to return in the 
stump, or to break out afresh in some other part. 
The more distant the place from the trunk, and 
the smaller the part where amputation is per- 
formed, the less serious the operation. Am- 
putation performed on the abdominal is more 
serious than on the thoracic limbs. The plan 
of operating and the skill of the operator have 
also something to do with the result. General 
circumstances, such as the abode of the 
patient, the care and comforts he can obtain, 
the climate, season, &c., bear directly on the 
prognosis of this as well as of all other im- 
portant operations. 

Time for Amputating—Although the time 
for amputating must in general be a tame of 
necessity, yet, as there may be some room for 
choice in this respect, we admit also, if not 
absolutely, within certain limits, a time of 
election. 

With regard to mechanical injuries requir- 
ing amputation, surgeons of the present day 
seem pretty well to agree that no time should 
be lost, and that the operation should be per- 
formed immediately after their infliction. 
Formerly there were opposite opinions on 
this matter. Some maintained that the ope- 
ration should be performed, at least, within the 
twenty-four hours; others that it ought to be 
deferred until after the decline of the general 
reaction following local injuries. The Paris- 
ian Academy of Surgery decided in favour of 
the latter opinion, when the question was 
brought before it, about the year 1760. It was 
there contended, on the one side, that imme- 
diately after the shock of a severe injury, the 
system is in a state of commotion which inca- 
pacitates it for bearing the operation; and 
that delay has the advantage of showing, in 
each particular case, Nature’s power of repa- 
ration, which, when great, may be sufficient to 
save a limb that would otherwise have been 
sacrificed, from its appearing at the time of 
the infliction of the injury absolutely to de- 
mand amputation. The opponents of this 
doctrine, on the contrary, urged the absence 
of inflammation and suppuration before the 
local disorder, has had time to affect the body 
and create reaction, as an unanswerable argu- 
ment in favour of immediate amputation, 
which, they stated truly, subtracts the patient 
from the trial to which life is put by the local 
and general reaction which follows severe me- 
chanical lesions. It is certainly true, that it is 
better to amputate when the body is im a 
state of calm, before reaction has commenced ; 
but on the other hand, it cannot be denied, 
that the operation is in itself a shock added to 
that of the injury. | 

If it be true that the body suffers less or 
runs less risk from this shock than from the 
inflammatory process and accidents that may 
supervene when the limb is allowed to remain, 
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then clearly the operation may be "performed. 
Experience shows this to be the case. Con- 
secutive, compared to immediate amputation, 
has been more than doubly fatal; and the few 
limbs which have been saved by delay are but 
a poor set-off against the loss of life it has oc- 
casioned. 

As we have shown in another place, ampu- 
tation performed during the process of suppu- 
ration but rarely succeeds. When the imme- 
diate shock of the lesion upon the nervous 
system is so great as to cause general stupor 
for any length of time, immediate amputation 
is nearly always fatal. But, in such a case, 
does not the patient perish rather from the 
primary injury solely; and does not death 
ensue as certainly where the operation has 
been omitted? If so, it would perhaps be 
better to amputate, even in this case, because 
the operation might possibly tend to rouse 
the patient, and to create a salutary reaction. 
Notwithstanding the reluctance a surgeon 
must feel to amputate when the body remains 
in a state of stupor which affords little or no 
hope of success, it would certainly be right 
to perform the operation, if the severity of the 
injury were so great as to preclude all possi- 
bility of saving the limb. 

From what. has been stated of other dis- 
orders requiring amputation, under their re- 
spective heads, an inference may be made, with 
regard to them, as to the precise time the 
operation ought to be performed. We shall, 
however, briefly recall, in this place, the rules 
which have been recommended. 

In most cases of mortification, the formation 
of an inflammatory circle indicates the time 
for operating; but the exceptions to this 
rule, which have already been stated, must not 
be forgotten. 

For all malignant diseases, amputation 
should be performed the moment the com- 
plete extirpation of the malady is ascertained 
to be impossible. 

In the few instances of extensive suppura- 
tion, or ulceration, for which amputation is 
justifiable, the time must vary according to 
the circumstances of each particular case. M. 
Blandin! endeavours to establish a division of 
suppuration into acute and chronic. — The 
terms are not strictly appropriate ; because all 
the distinction that can be admitted is that 
between suppuration of long standing, and 
suppuration from a recent lesion. He would 
cali chronic that suppuration which results 
from scrofulous inflammation in the lymphatic 
glands, and acute that which occurs to sepa- 
rate the eschar of an extensive burn. The 
period for amputating in cases of extensive 
suppuration of long standing is correctly 
stated, by M. Blandin and others, to be when 
the patient is somewhat, but not too much 
weakened by the purulent secretion : in cases 
of recent suppuration, on the contrary, the 
operation should be performed as soon as it 
is ascertained to be necessary. For those 


1 Dict. de Méd. et Chir. Prat., Art. Amputation. 
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cases requifing amputation, in which the sur- 
geon has some choice as to the precise period 
of performing it, and is not strictly tied to 
time, he should follow the rules laid down for 
the performance of operations generally : 
these he ought the more strictly to adhere to, 
as among what may be termed the major ope- 
rations of surgery, there is not one of greater 
consequence than amputation. 

He must not forget that a mild temperature 
and settled weather are decidedly favourable 
to success. He ought also to bear in mind 
that it is better to operate in the morning 
than at any other part of the day. The 
morning is the more nécessary as the imme- 
diate preparations for the operation require 
some time; and the accidents which may 
supervene after it (which often require con- 
siderable time also) are much better counter- 
acted during the day than in the evening. 

Place at which Amputation is to be performed. 
—There is scarcely any part of any limb at 
which the operation may not be performed ; 
but it cannot be performed at each and every 
part with equal advantage. 

It is usually practised in the continuity of 
the limb, that is, by cutting through the bones ; 
but sometimes it is performed at the joints. 
Whether the latter should ever be the place 
for amputating, except in cases where it can- 
not possibly be avoided, is a question, which, 
being somewhat new, we shall deem it our 
duty presently to raise and discuss. That 
this is almost a new question, will appear 
evident when it is considered that, up to this 
day, authors make the difference, as to place, 
the ground ofa natural division of amputations 
into those which are performed in the con- 
tinuous and those which are performed in the 
contiguous parts of the bones of the limbs, a 
division upon which we must therefore offer a 
few words. We consider this arrangement 
inferior to our own, inasmuch as the different 
methods of operating are more or less, although 
_ not equally, applicable to the contiguity and the 
continuity of the limbs. The division we adopt 
is quite as simple, and admits of a more me- 
thodical classification, without requiring, as the 
other does, that we should go over the same 
limb, in describing the amputations applicable 
to it, more than once. 

In the arrangement we adopt, the different 
methods of amputating may be said to consti- 
tute classes,—the different parts of each limb, 
at which amputation, by these methods, may be 
performed, species,—and the different modifi- 
cations of these methods at any part, genera. 
For instance, in describing the amputations 
performed on the thoracic limb, we have onl: 
to apply the different methods and_ their 
modifications to its several parts, the arm, 
elbow, fore-arm, wrist, and fingers. Thus, 
everything is clear, and there can be no omis- 
sion. Whereas, by the other classification, 
there is some confusion, and the necessity of 
going over the ground twice is unavoidable ; 
because it is required to treat of the amputa- 
tions of the limbs by the different methods 
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and their modifications, first, in the different 
regions of their continuity, and then to return 
and treat of them, in like manner, in the diffe- 
rent regions of their contiguity, or at their 
several joints. 

But we may ask,, ought amputation ever 
to be performed at the joints, when there is 
any other part of the limb at which it can be 
performed? We think not; and we believe 
this decision, which we rest upon surgical and 
physiological grounds, to be justified by expe- 
rience. The danger of cutting into a joint, 
of exposing an articular surface, has been uni- 
versally admitted since the time of Hippo- 
crates. Wounds of the joints are dangerous, 
chiefly on account of the severe sympathetic 
derangement they may occasion: there is 
a much greater variety of parts at the joints 
than in other regions of the limbs; and the 
sympathy they excite seems to be in propor- 
tion to the number and importance of these 
parts. 

The synovial system, taken as a whole, has 
its different parts all over the body closely 
united by sympathy. The same may be said of 
the fibrous ‘system, of which so great a portion 
enters into the composition ofeveryjoint. The 
sympathy between the synovial and the serous 
systems isso direct, that an injury of the one 
will often occasion disturbance in the other. 
Perhaps these considerations alone ought to 
be sufficient to deter the surgeon from ampu- 
tating at the joints. Fractures and other me- 
chanical injuries of the limbs are, to a great 
extent, dangerous in the ratio of their vicinity 
to joints, and the more so in proportion to 
their volume and importance. Wounds which 
would otherwise be of no great consequence 
are serious and dangerous, when they affect or 
penetrate into an articulation. It does, there- 
fore, seem inconsistent for surgeons to operate 
upon them, when not absolutely obliged to 
do so. 

Surgically considered, these operations at 
the joints are bad. This is shown by the 
changes which occur in the stump after the 
operation, and which-we shall have to notice 
hereafter. Bones, being larger at their articular 
surfaces than at any other part, require there 
a proportionately larger extent of soft parts to 
cover them; whereas, with one or two ex- 
ceptions, the soft parts surrounding joints are 
not only less abundant, but they are also the 
least fit for the purpose. Synovial mem- 
brane, tendons and their sheaths, fasciee and 
ligaments abound at the joints ; and these are 
ill suited to form a stump, or to cicatrize 
speedily. The inconvenience of their inflam- 
mation is excessive : it may give rise to the 
formation of pus along the sheaths of the 
tendons, or in the synovial surface of the 
joint, which, if left, will often suppurate in 
dangerous profusion rather than unite to the 
enveloping parts. The surgeon who has 
witnessed these local disorders, with tendons, 
ligaments and aponeuroses isolated, and 
sometimes dangling about the stump, must 
ever feel reluctant to amputate at the joints. 
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If, then, it be true, that this local inconveni- 
ence is not unfrequent after amputations at 
the joints; that they sometimes produce a 
shock on the system which may of itself be 
fatal ; that they almost always excite a more 
severe sympathetic derangement in the whole 
body, and kindle a more intense and more 
malignant fever than those performed in the 
continuity of the limbs, ought they not to be 
limited to such cases as admit of no other 
resource ? 

Where, from the extent of disease, the sec- 
tion of the limb must be made either at a 
joint, or beyond it on the side of the trunk, 
and where the inconvenience of going beyond 
it would more than counterbalance that of an 
articular amputation, the latter must be per- 
formed. The same may be said of those 
cases, in which a limb is so shattered or dis- 
eased that it must be removed at the joint 
immediately connecting it with the body. 

One of the most recent attempts to defend 
articular amputations is that of our respected 
colleague, Mons. Blandin. He even goes so 
far as to maintain that they are preferable to 
those performed in the continuity of the limb. 
In addition to the preceding observations, a 
slight examination of his reasons for this pre- 
ference will be sufficient to show they are not 
well founded. The advantages he supposes 
to belong to these amputations may be sum- 
med up as follows. He states that they admit 
of the operation being performed at a greater 
distance from the trunk ; that the parts to be 
divided are tendinous and not fleshy ; that 
the bone presents on the end of the stump a 
large surface, the union of which with the soft 
parts is facilitated by its great vascularity, by 
the absorption of its cartilage, and by the 
state of integrity in which it is left ; whilst a 
bone that is sawn through has its vessels in- 
jured by the section, and therefore becomes 
less suited to form part of the cicatrix, and 
its veins more exposed to inflammation. 

We will not deny that joints do sometimes 
admit of the operation being performed at a 
greater distance from the trunk ; and we have 
already mentioned that this consideration 
must be taken into the account. In particu- 
lar instances, this may render them advanta- 
geous ; but, as a general rule or abstract prin- 
ciple, the preservation of a few inches of the 
limb is but a poor compensation for the many 
~ disadvantages that beset this species of ampu- 
tation. 

To overthrow the other arguments, we can 
appeal either to pathological principles or to 
the results of experience. 

First, as to experience. It is an un- 
doubted fact that the great majority of prac- 
titioners reject these operations, and operate 
in the continuity of the limb, because, upon 
trial, they have found them decidedly disad- 
vantageous. Secondly, as to pathological 
principles, we repeat, tendons and ligaments 
are incomparably less suited than muscles to 
cover and protect the end of a bone in a 
stump and to enter into the composition of a 
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cicatrix : the vital phenomena of the tissues 
composing an es ea are more slow and 
occult and less under our control. These tis- 
sues are hard, and of a form and texture the 
least adapted to constitute a cushion such as 
the limb requires; and their wounds are unde- 
niably more serious than those of the muscles. 

To have a large mass of bone at the end of 
the stump might be advantageous, if a large 
and unyielding surface were required there ; 
but everybody knows that the pressure which 
the stump has to bear should be distributed, 
to as great an extent as possible, on the sides 
of the limb. No artificial limb is constructed 
so as to press on the end of the bone ; and if 
it were, the skin squeezed between the bone 
and artificial member would soon ulcerate. 

M. Blandin truly states that the articular 
ends of bones are their more vascular parts ; 
and if very active vital phenomena were re- 
quired in the stump, they would be the best 
suited to form it. But the contrary is the fact. 
The stump should be, as much as possible, an 
inert, elastic cushion, not a highly vascular 
bony extremity. 

From being more vascular, these ends are 
more susceptible than other parts of morbid 
action and more exposed to its being excited 
in them, under the new circumstances in which 
bone is placed after an amputation. We are 
quite at a loss to know how our author, after 
remarking on their vascularity, can go on to 
say, that any other part of the bone is more 
liable than they to have its veins become the 
seat of inflammation, because it is cut through 
with the saw. Inflammation in the veins of a 
bone, arising merely from the latter having 
been cut through, in its dense, unvascular, 
compact substance, is a thing quite unheard 
of. On the one hand, then, great vascularity 
in the bone is not required for the formation 
and uses of a good stump, or to cause it to 
heal quickly ; and on the other, it tends to 
make it more susceptible of morbid action. 

M. Blandin remarks that the cicatrization 
of the stump is facilitated by the absorption 
of the cartilage. But does he not hereby 
imply that the presence of this cartilage is an 
obstacle to it. If the process of absorption 
be necessary, and necessary it is, before cica- 
trization can take place, the latter must be 
thereby proportionately retarded. We are 
told, in the same breath, that these amputa- 
tions are desirable, inasmuch as the vascula- 
rity of the articular end of the bone causes 
the wound to heal speedily, and yet, that be- 
fore the wound can heal the cartilage must be 
absorbed. ‘That the greater vascularity of 
the bone does not at all compensate for the 
time required for the absorption of the carti- 
lage, (which is a long process) no one can 
doubt. If, therefore, he wishes for a prompt 
cicatrization of the wound the argument tells 
against him. 

We maintain, and it is the doctrine both of 
sound pathology and of experience, that the 
end of a bone sawed off, in its compact tissue, 
is advantageous in a stump, precisely be- 
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cause it is small and can be easily covered in, 
cushioned and protected by soft parts; be- 
cause it is not vascular enough to be much 
exposed to morbid action, yet sufficiently so 
for all the purposes required of it ; and because, 
from having no cartilage to be absorbed prior 
to cicatrization, it heals promptly. 

M. Blandin would have a stump composed 
of a large substance of bone and a small sub- 
stance of soft parts; but it has ever been 
the object, and it has become the precept 
of the best modern surgeons to make it of 
much soft parts and little bone ; and we know 
of no facts or arguments calculated to reverse 
this maxim. 

Setting apart the considerations we have 
just presented with respect to the joints, the 
place for amputating is to be determined by 
the nature and extent of the disease requiring 
the operation, and the state in which the 
limb and stump will be left after it. It some- 
times happens that amputation may be per- 
formed at one of several places, and that the 
case admits of a choice in this respect. Any 
point thus selected as the best is called, by 
the French, the place of election ( lew d’élec- 
tion ). Sometimes there is only one spot at 
which the operation can be performed at all, 
or can be performed without serious inconve- 
nience ; and when such is the case, the French 
call it the place of necessity ( Leu de nécessité iE 
No very absolute rules can be laid down for 
fixing the place of election, as that must vary 
somewhat in each particular case. Still the 
following general maxims should be kept in 
view. First,—it should always be, if possible, 
beyond the disease, and in sound parts. This 
rule must be rigidly adhered to in cases of 
malignant disease ; but it may be departed 
from where the inconvenience of operating 
beyond the disease more than counterbalances 
that of cutting amidst parts not quite sound, 
as it happens in some cases where the latter 
are only the seat of inflammation: experience 
has shown that parts affected with inflamma- 
tion and even in a hardened and _ thickened 
state are not incompatible with the formation 
of a good stump. In some cases of mortifica- 
tion, where, from the refusal of the patient or 
some other cause, amputation cannot be per- 
formed in the living parts, it may be judicious 
to remove the whole, or nearly the whole of 
the sphacelated portion of the limb, in order 
to remove as much as possible the inconveni- 
ence arising from a mass of animal matter in 
a state of decomposition. 

Secondly,—the place of election should be 
as far as possible from the trunk. The wound 
will thus be reduced to its minimum of ex- 
tent, and, in general, of its danger; and in 
most cases, the greatest usefulness that can 
belong to a portion of the limb or stump wil! 
be secured to the patient. The exceptions to 
this rule will be indicated more especially in 
the description of each particular amputation. 

Thirdly,—let the place of election never 
be an articulation. For the reasons already 
given, let amputation be performed, if possi- 
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ble, always beyond an articulation rather than 
in it. Combining these rules with the cir- 
cumstances of each particular case, the sur- 
geon will always be able to decide at what 
place the operation is to be performed. The 
place of necessity varies for different dis- 
eases. In cases of mortification it is on a 
level with the inflammatory circle limiting it, 
or a few lines only beyond this circle. In 
malignant diseases it is as near the trunk as 
possible, or, at any rate, beyond the joint in- 
terposed between the trunk and the disease. 
For mechanical lesions, such as compound 
fractures and dislocations, it is not necessarily 
in or beyond the joint situated above the dis- 
order, as stated by M. Blandin, but, on the 
contrary, in the nearest part to the lesion 
that will admit of the formation of a good 
stump. In determining the exact extent of 
any disorder the surgeon must not content 
himself with a superficial examination; he 
must not only direct his attention to the 
state of the skin but also to that of every 
other element of the limb; otherwise the 
knife might fall on parts in a state so different 
to that in which he expected to find them as 
to require a fresh amputation. 

Preparation of the patient.—By discreet and 
skilful measures, the patient may be influenced 
favourably, or somewhat prepared, both in 
body and mind, to bear surgical operations ; 
and for one so severe as amputation they are 
especially necessary. The patient must fully 
make up his mind to bear the operation with 
firmness and courage. The surgeon can assist 
him to do this by judicious management. To 
a certain extent, they should consider toge- 
ther the necessity of the operation ; and from 
a proper and unstudied interchange of thought 
there will arise a mutual confidence which is 
highly propitious. This obtained, he must 
enter into the patient’s feelings, reply can- 
didly and attentively to all his inquiries ; and, 
by proving the absolute necessity of the ope- 
ration, by showing that the pain of it al- 
though considerable is not intolerable or of 
long duration, and by fairly stating the cir- 
cumstances that will lighten and somewhat 
compensate for the loss of the limb, set all 
doubts and fears at rest. In general it is not 
well to urge the patient to submit to it, but 
it may be proper to recall to his mind the 
principal circumstances of the case, such as— 
the means employed without benefit, the in- 
efficiency of any other measure, the disad- 
vantages of further delay—and then to appeal 
to him for his own opinion whether he does 
not consider it necessary. It is not easy to 
give directions in this matter: a great deal 
must be left to the sagacity of the surgeon, 
who will adapt his arguments to the state of 
mind of the patient. There should be as 
little delay as possible after the patient has 
made up his mind. The apprehension of the 
operation must not be allowed to prey on 
him. He must not be kept in suspense. A 
good surgeon will therefore take care that 
any preparatory treatment which requires 
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time, such as the placing of a seton or blister, 
be believed by the patient to be intended to 
act against the disease requiring amputation, 
and not to prepare him for the operation. 
The body should be prepared by the best 
measures time and the circumstances of the 
case admit of; they should be such as are 
most likely to establish and preserve a good 
and calm state of the principal functions. 
In general the quantity of food should be 
diminished a good deal, but not changed to 
the extent recommended by the French, 
who go too far in this repect, while the 
English perhaps do not go far enough. There 
is a just medium to be observed. More is 
certainly to be feared from too much fulness, 
improperly called strength, than from too 
much emptiness. The digestive organs should 
have something to do, but their work ought 
to be light : the food should be simple, easy 
of digestion, and of a nature to procure a mo- 
tion once in twenty-four hours. The circu- 
lating system should not be too full ; but as 
some blood must be lost during the opera- 
tion, and as the quantity can be increased 
by allowing the small vessels to bleed for a 
certain time before the ligatures are applied, 
preparatory blood-letting is seldom or never 
necessary. Besides, it might not be always 
safe, as the precise quantity of blood lost 
during the operation cannot always be fore- 
seen or regulated, although we believe sur- 
geons might regulate it better than they do, 
if they attended more to this matter, which, 
at present, they neglect to an unjustifiable 
degree. 
_ As to the more immediate preparations, it 
is requisite to see that the bowels act within 
at least eight or ten hours of the time for 
operating. Should they not act naturally, it 
will be proper to procure a motion by an 
enema. We do not think the habit of purg- 
ing patients, prior to great operations, a good 
one: surely it cannot be right to throw im- 
portant organs into a state of commotion at 
such atime. No food should be put upon the 
stomach within three or four hours of the time 
fixed for the operation. According to the 
state and temperament of the patient, either 
some, mild, agreeable antispasmodic or stimu- 
jant may be administered. It was formerly 
recommended to employ means with a view 
to render the patient less susceptible of pain. 
Guy de Chauliac and his contemporaries gave 
opium internally, and to a certain extent it is 
still employed by some modern surgeons. 
Theodorus proposed subjecting the olfactory 
nerves to the influence of narcotics, by al- 
lowing the patient to smell of a sponge 
steeped in a solution of opium or henbane ; 
and it has been recently pretended that it is 
advantageous for the patient to inspire some 
narcotic gas. These measures are all either 
useless or pernicious. The plan of tying a 
strap tightly round the limb, above the place 
of amputating, is perhaps less injurious and 
has decidedly some effect ; but the pressure 
is equally efficient, and can be made much 


better and without the inconvenience of ar- 
resting the venous circulation and interfering 
with the muscular contraction, by the hands 
of assistants. 

It is proper to select a room and a bed or 
table prior to the operation. A room adjoin- 
ing that in which the patient is to sleep 
should be preferred ; as it is not desirable he 
should have to be carried far, or that his 
sleeping-room should be encumbered with 
the divers preparations necessary for the 
operation. It ought to have a good light, 
opposite to which the patient can be placed ; 
there should be at hand cold water, wine, 
vinegar, and sal volatile. A bed, or table 
covered with a mattrass, blankets, and sheets, 
is used for amputations performed on the ab- 
dominal limbs, and sometimes for those of 
the thoracic limbs. It should be firm, of 
a convenient height, and not more than three 
feet wide, so that the patient may be closely 
approached on either side. 

Apparatus necessary for performing amputa- 
tion and for dressing the stump.—This should 
always be kept ready in Hospitals; and every 
surgeon liable to be called upon to amputate 
without loss of time ought to have it at hand. 
The instruments necessary for dividing the 
parts should be placed on one tray, and on 
another, whatever is necessary for tying the 
vessels and dressing the stump ; or, if both sets 
of objects are placed on the same tray, it 
should have a partition to separate one trom 
the other. They should be covered over 
with a napkin or a piece of linen or cloth, 
that the patient, on whom their appearance 
might make a disagreeable or untoward im- 
pression, may not see them. And the sur- 
geon or dresser who has to lay them out 
should recollect the precise number of them, 
because he can then, in a few moments, (the 
time necessary for counting them,) ascertain 
if the apparatus is complete. To be the more 
certain, however, he should not neglect to 
recapitulate the divers steps of the opera- 
tion, taking up each instrument in the order 
in which it is required and putting it down 
again; the operator ought to do the same im- 
mediately before he begins the amputation, in 
order to guard against any omission, which 
might be of serious consequence. Dupuytren 
never neglected these precautions. ‘The in- 
struments which should be laid out for am- 
putating may be enumerated as follows : 
1. A tourniquet, although many surgeons 
dispense with it and with any similar in- 
strument, substituting for it pressure made 
by the hand of an assistant. 2. Two or 
three amputating knives and catlings of vari- 
ous dimensions. 3. Two straight-edged bistou- 
ries or small knives, one pointed, and one blunt- 
edged, and one convex edged knife. 4. A 
retractor. 5. Two saws, one large with two 
or three extra blades; the other small and fine 
enough to cut off a small splinter of bone. 
6. A pair of bone nippers. ‘The most conve- 
nient amputating knives are those recom- 
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they are slightly convex on the edge, and 
having neither a prominent heel, nor too thin 
nor too blunt a point, will cut safely from one 
end to the other ; the handle should be suf- 
ficiently large to afford the hand a firm and 
easy grasp. The knives used by the old sur- 
geons, and more especially the curved ones 
recommended by Wiseman, are unworthy of 
notice except as objects of curiosity. The 
bistouries should have fixed handles, or at 
least such as do not admit accidental motion. 
The best amputating saw is that invented by 
Dr. Fox of Derby. Its back is joined to the 
blade only at the extremities, and being 
moveable, may be inclined on either side so 
as to admit of the instrument being worked 
at the bottom of a hollow wound without the 
least chafing on the muscles or retractor. By 
this most useful improvement, Dr. Fox has 
rendered an important service to surgery. 
The next best saw to that of Dr. Fox is a 
common sash-saw rather widely set. Indeed, 
the surgeon should never use one that is not 
set sufficiently to work freely, or one that he 
is not accustomed to use. Every saw is an 
instrument with which a particular acquaint- 
ance is desirable on the part of the person who 
makes use of it. A joiner cannot work well if 
he has not his own favourite saw: how then 
can a surgeon expect to do so? Retractors 
of various kinds, and made of different mate- 
rials, have been recommended. Someare made 
of leather. Baron Percy constructed one of 
metal which consists of two hemispherical 
plates, notched at the centre of the corre- 
sponding edges for the bone to pass through, 
and joined together by a hinge. But a large 
linen compress split for half its length, into 
one or two straps, according as the part to be 
amputated may have one or two bones, makes 
the best retractor, and is the only one now 
in use. 

For tying the arteries and dressing the 
stump, there should be ready,—l. A. good 
- dissecting forceps, a tenaculum, a hook forceps, 
and two or three curved needles furnished with 
ligatures of different sizes. 2. Two or three 
fine sponges and warm water. 3. Straps of ad- 
hesive plaster, and a vessel containing boiling 
water, against the sides of which they may be 
warmed. 4. Two or more small pieces of 
linen in which to enclose the ends of the liga- 
tures. 5. Lint, linen compresses, and two 
roller bandages, each two or three yards in 
length. The greased strips of linen, with 
which the French encircle the wound after 
the straps have been applied, and perhaps the 
lint used to form a pad to it, may be dispensed 
with, unless the latter be employed to keep 
the stump at a proper temperature ; but 
for this purpose flannel or down is_prefer- 
able. 

The ligatures employed should be round, 
strong, and made of twine waxed, or of silk, 
They should vary in size, but it is desirable 
to have them of the least volume which will 
admit of their being drawn sufficiently tight. 
Silk ones therefore seem to be the best. The 
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largest trunks of the limbs require only strong 
dentists’ silk. Where an artery is unsound, 
however, I would recommend a large round 
twine ligature. 

The large flat ligatures used by the French 
are objectionable : they do not grasp the ar- 
tery well; nor are they so well adapted as 
round ones to cut regularly through its inter- 
nal and middle coat: they occasion suppu- 
ration in proportion to their size, and the 
large knot may prevent their coming away 
properly. 

The straps of adhesive plaster should be 
from eight to ten or twelve inches long, and 
from three quarters of an inch to an inch and 
a half wide. They ought to be of recent pre- 
paration that they may stick easily. It is im- 
portant to attend minutely to what is necessary 
for the dressing, in order that the patient may 
be put to bed without loss of time. 

The number of assistants required for the 
operation varies according to the part to be 
amputated : one will be necessary to manage 
the circulation in the limb; another will be 
required to draw up the skin and grasp the 
limb above the place of amputating ; a third 
should hold that part of the limb which is to 
be removed ; and it will be well to have a 
fourth to hand the instruments to the ope- 
rator, to apply the ligatures, and to hand up 
what is necessary for the dressing. 

Measures necessary to prevent and regulate 
the loss of blood during Amputation. —During am- 
putations performed nearer to the trunk than 
to the fingers or toes, the divided arteries in 
most cases would bleed enough to cause serious 
detriment to the patient, or even death, unless 
the flow of blood in them were considerably 
diminished. Perhaps it would be advisable, in 
many cases, to arrest the circulation in them 
completely ; but this is not practicable. 
There must be some loss of blood from the 
arteries ; but we have the means of rendering 
it compatible with the safety of the patient. 
Of these means, the ancients, generally speak- 
ing, had so inadequate a knowledge, that in 
the few amputations they dared to perform on 
living parts, the patient seems, according to 
Celsus and other writers, to have been in 
great danger of bleeding to death}. Peyrilhe, 
however, gave it as his opinion, that Archi- 
genes was not only acquainted with the plan 
of guarding against too much bleeding during 
amputation, by tying a belt or bandage tightly 
round the limb which he wetted at the same 
time with cold water, but that he employed 
a ligature which he passed through the limb 
and tied so as to embrace, at once, its principal 
vascular trunks and the soft parts surrounding 
and covering them, before he began the ope- 
ration. 

Physiology teaches what ought to be done. 
The object to be attained is to prevent the 
arrival of more blood in the limb by the 


' The expression of Celsus is, “‘ Nam sepe in ipso 
opere, vel profusione sanguinis, vel anime defectione 
moriuntur.” 
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arteries than ought to be lost during the ope- 
ration, without impeding the return by the 
veins, of that circulating in it at the time. 
This cannot be accomplished absolutely ; be- 
cause even the best means of preventing the 
arrival of blood by the arteries, impede more 
or less its return by the veins ; but it can be 
accomplished to the degree necessary, and 
often so completely that the patient loses only 
a part of that blood which happens to be cir- 
culating in the limb at the time of the opera- 
tion. The object can be best effected by 
pressure made with the fingers. Two or 
three fingers constitute a small instrument, 
which (as we have often heard Dupuytren 
exultingly say) possesses the immense supe- 
riority over all unliving instruments, of being 
endowed with the faculty of feeling, and 
_ which, therefore, can single out the principal 

artery of a limb, and press its tunics together 
so as to occlude its canal, without exercising 
much compression even on any venous vessel 
that may accompany it. 

The command of the circulation with the 
hand can only be intrusted to an assistant who 
understands it, and on whom the surgeon 
may depend. ‘This assistant must place him- 
self by the side of the operator, quite at his 
ease, and stand as if leisurely feeling the pulse 
of the artery at the part where it is to be 
compressed, ready to stop the circulation in 
it at amoment’s notice. He should have ex- 
amined the patient at some convenient oppor- 
tunity prior to the operation, and ascertained 
the precise state and relative situation of the 
vessel on which he has to act, as well as the 
degree of pressure requisite to prevent the 
passage of blood through it. 

Just at the instant the incision is about to 
be commenced, he is to compress the vessel 
to this degree ; and in answer to the interro- 
gatory look or word of the operator, to inti- 
mate that he has the circulation in the limb 
at his command. The pressure should be 
equal, and made perpendicularly to the plane 
on which the artery rests, but rather from 
than towards any accompanying vein. The 
hand exercising it should be in the most easy 
position, and so placed that the ends of the 
finger fall plump upon the vessel. 

It will tire too soon if held in a cramped or 
uneasy position, or if too much force be em- 
ployed. When the assistant feels fatigue, 
he can change hands without letting the 
artery escape, by sliding one down close upon 
the other. With these precautions, pressure 
may be kept up for hours’. An experienced 
assistant can exercise pressure for a very long 
time without fatigue, because he uses only the 
necessary degree of force, and takes care to 
hold himself and his hand in an easy posture. 
This is the plan of preventing hemorrhage 


1 In acase where it was necessary to stop the pas- 
sage of the blood in the femoral artery for several 
days without impeding its venous circulation or injur- 
ing the skin, Dupuytren employed several assistants, 
who effected the object in this way. They relieved 
each other in turns every three or four hours. 
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during amputation which is usually employed 
in the French hospitals, and which some 
English surgeons adopt *. 

Those who have never seen it tried will be 
agreeably surprised to find with what ease 
and certainty the passage of the blood may be 
completely stopped in a large artery by the 
fingers properly applied, provided the vessel 
rest upon something solid, as the femoral 
artery does on the os pubis, and the brachial 
artery on the upper third of the humerus. 
The great requisites are, to place the fingers 
directly over it, as when we feel the pulse at 
the wrist,to make the pressure perpendicularly 
to the resting-place, and to use a regular, and. 
only the necessary degree of force. Much 
less force is necessary than would be sup- 
posed, @ priori, as any person may discover by 
trying the experiment on a large artery in his 
own body, an experiment which teaches 
better than anything else how to enact the 
process. 

It has been urged as an objection to this 
plan, that the artery is apt to escape from 
under the fingers; but if this happens, the 
fingers can follow it ; and in this, we repeat, 
lies the paramount advantage of compressing 
with them, rather than with a pad of any kind ; 
as we feel what we are doing, and can regu- 
late the place, direction, and degree of pres- 
sure, as circumstances may require. It is true 
this plan cannot be adopted where the artery 
is not easily felt, or where lymphatic glands 
or hardened cellular tissue interpose between 
it and the fingers, or where it has no solid 
resting-place ; nor can it be applied where 
the arterial distribution is so anormal as to 
preclude its employment : where, for instance, 
the limb is supplied by several large arteries, 
instead of one main trunk, as it happened in a 
case in which M. Richerand amputated the 
arm?2. In all these cases the tourniquet must 
be used. 

The other method, now in use, of suspend- 
ing the circulation in a limb during amputa- 
tion, consists in the exercise of pressure with 
a tourniquet. The principal precautions ne- 
cessary in using it are, to select the proper 
part of the limb for its application, to place 
the pad directly over the region of the artery, 
to protect this and the opposite region with a 
linen compress twice or thrice folded, and to 
exercise only the necessary degree of pressure, 
which may be ascertained by feeling the 
arteries below the place of compression. It 
should be the exclusive care of one assistant 
to watch the instrument, and to attend to the 
circulation in the limb, during the operation. 
The tourniquet ought not to be applied until 


1 A short time ago, one of the authors of this article 
took charge of the circulation in the abdominal limb, 
during an amputation of the leg, performed at the Derby 
Hospital by Mr. Wright. As it was the first time the 
plan had been tried in this institution, it excited con- 
siderable attention. The operator and the surgeons 
present seemed to think it preferable to pressure made 
with the tourniquet. 

2 Dictionnaire de Médecine. 
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the surgeon is ready to begin his incisions : 
he should make it the last thing, so that the 
moment he has ascertained the instrument to 
be well fixed, and has confided it to the care 
of the assistant, he may begin the operation. 
To cause the blood to stagnate in the limb, 
as some surgeons do, by applying the tourni- 
quet before they are ready to operate, can be 
of no use, but, on the contrary, must be in- 
jurious. 

Prior to the invention of this instrument, 
the single strap-belt for girding the limb, 
known, it appears, to Archigenes, and em- 
ployed by Avicenna, Paré, and the old sur- 
geons, had undergone some improvements of 
which the tourniquet may be considered the 
completion. 

The French surgeons began their altera- 
tions by placing a pad under the belt, in the 
situation of the artery. To this, which was 
a decided improvement, Morel added two 
pieces of stick, which being passed under the 
belt, each on the opposite side of the limb, 
served to twist and tighten it. This addi- 
tion, for the better constricting of the limb, 
he appears to have made during the siege of 
Besangon. Then came Petit’s tourniquet, of 
which the one now in use is an improved 
modification. 

Although by the present tourniquet the 
greatest pressure is made on the seat of the 
vessel, and on the opposite side of the limb ; 
yet the constriction exercised all around it 
may interfere somewhat with the retraction of 
the muscles, and is certainly sufficient to im- 
pede the venous circulation, as may be seen 
after its application by the turgescence of the 
veins below it. This is an inconvenience not 
counterbalanced by the effect of the instru- 
ment in benumbing the limb, which Petit 
justly ascribed to it, but which, as we have 
stated, can be produced as well by the assist- 
ant who has to draw up the skin. It is also 
necessary to employ more force with the 
tourniquet than when pressure is made with 
the fingers; because the latter can cover pre- 
cisely the region of the artery without ex- 
tending beyond it, which the instrument. can- 
not do. 

It is also less advantageous than direct 
pressure, because it cannot, like the hand, be 
applied always at the upper part of the limb, 
out of the way of the operator. 

Notwithstanding these disadvantages, which 
attach more or less to all instruments of the 
kind, the tourniquet answers the purpose suf- 
ficiently well to be employed with safety. 

The compressor which Dupuytren has 
sometimes used for the cure of aneurism, and 
which consists of a semicircular piece of strong 
steel, sufficiently large to encircle the limb, 
with a pad at one end, and a handle moving a 
second pad at the other, would serve very 
well to compress an artery during amputation. 
It has the advantage of limiting the pressure 
to the opposite sides of the limb correspond- 
ing to the pads, but is somewhat objectionable, 
from being heavy. In case such an instru- 
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ment as this, or the tourniquet could not be 
procured, the garrot proposed by Morel. 
would be found a tolerably good substitute 
for them. 

Knowing the principles on which the cir- 
culation of the limb ought to be regulated for 
amputation, the surgeon will generally be able 
to devise means for carrying them into effect 
under any circumstances. But whenever he 
has a good assistant, and the limb is supplied 
by the usual main artery easily felt and com- 
pressed on a solid resting-place, and he can 
therefore choose between direct, or (as it may 
be called) intelligent pressure exercised with 
the hand, and the blind compression made 
with an instrument, he will do well to prefer 
the former. 
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We shall now describe the plans of ampu- 
tating which may be called General Methods. 
They are three in number, and are usually 
termed the Circular Method, the Oblique or 
Oval Method, and the Flap Amputation. 

Circular method of amputating.—As its name 
indicates, this method consists in the division 
of the soft parts by a circular incision; that is, 
an incision made by carrying the knife once 
or several times completely round the limb, 
so as to cut them all through, from the skin 
to the bone. This division may be made by 
one, two, three, or more sweeps, or complete 
circular strokes of the knife. 

A good amputation is that which is fol- 
lowed by a proper stump ; and the knife ought 
to be applied a sufficient number of times to 
secure this result. ; 

In dissecting what is considered a good 
stump, some years after amputation, we find 
the skin forming its surface united by its deep 
side to dense cellular tissue, in which are the 
ends of the muscles, fascia, nerves, and re- 
mains of vessels, all blended in one common 
cicatrix, in which the bone is sunk and im- 
bedded. This cicatrix, which is of very firm 
structure, constitutes a proper cushion for 
sustaining whatever shock or friction the 
stump may be exposed to ; and, being elastic, 
and left projecting beyond the bone, which 
it protects from all pressure, is admirably 
adapted to the purpose. 

The end of sucha stump, at least, for some- 
time after cicatrization, is decidedly concaye, 
and represents a hollow cone, the sunk apex 


_ of which is formed by the bone, and the pro- 


Jecting base by the integuments. The depth 
of this cone should be such, that all the 
weight the stump may have to bear shall press 
on the soft parts only, and not on the end of 
the bone. This depth may, therefore, vary a 
little according to the volume and structure 
of the limb, and the uses required of the 
stump. 

The slightest reference to the anatomy of 
the limbs shows that a good stump, of this 
shape, can only be secured by dividing cer- 
tain layers, more or less definite, in which the 
soft parts present themselves in the limbs, so 
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as to leave them of different lengths. From 
the anatomical structure of these layers, the 
moment they are divided they shorten to dif- 
ferent degrees, but all more or less by the effect 
of their own contractility ; so that the surface 
of the stump is not at the place, taken on the 
bone, where they are divided, but at the place 
to which they, retract, or at which their cut 
ends remain after they have retracted. For 
example: a muscle covering, from its upper 
end to the place where it is to be divided, 
twelve inches of bone, will cover much less 
(say nine or ten) after its division. Inas- 
much, then, as the layers shorten to different 
degrees, and must have different lengths after 
shortening, (the superficial or cutaneous one 
requiring to be left long enough to wrap over 
the cut ends of all the others, as well as the 
bone) it is absolutely necessary, for the for- 
mation of a good stump, to divide them layer 
by layer, and to make at least as many circu- 
lar incisions as there are distinct layers'. If 
the different layers were of a nature to re- 
tract exactly to the same degree, and required 
to be of the same length after their retraction, 
one circular incision would be sufficient to 
divide them; it would be necessary to wind 
the knife only once round the limb, and to 
cut through them all, from the skin to the 
bone, at one sweep. But as they require to 
be left of different lengths, and as they are 
not retractile to the same degree, each layer 
must be cut through separately. 

In determining, then, how the section of 
the soft parts should be made, we must be 
guided by the number of layers it is necessary 
to distinguish in them, by the degree to 
which each will retract on being divided, and 
by the length each ought to preserve after 
retraction. 

In general, three layers require to be dis- 
tinguished : the skin and subcutaneous cellu- 
lar tissue form one ; the muscles, not attached 
to the bone near the place of amputation, con- 
stitute the second; and those which are so 
attached make the third? 

The skin with its cellular tissue retracts,-of 
itself, but little; so that the quantity of this 
membrane required to form the surface of the 
stump will indicate, pretty nearly, the place 
at which it should be divided. It ought al- 
ways to be left rather full than scanty. Per- 
haps a better general rule cannot be given than 
to leave it longer than the bone, by half that 
diameter of the limb to which the line of cica- 
trix is to be perpendicular. Muscles retract 
according to the length of their fibres, mea- 
sured from the place of their attachment to 
that where they are to be cut through: the 
- greater this length, the more they retract. 
The first, or superficial layer of muscles being 
composed of those of the longest fibres, re- 


‘ Alanson’s ingenious device for effecting the de- 
sired object by one incision is not practicable. 

* Authors usually employ the terms “ superficial” 
and “deep” to distinguish the two layers of muscles; 
but these do not give a sufficiently exact notion of what 
is meant. 
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tract much more than the second or deep 
layer. But as the muscular structure is some- 
what different in this respect, in the thoracic 
and abdominal limbs, and in various parts of 
the same limb, precise directions can only be 
given as to the place where the layers should 
be divided, in the description of each par- 
ticular amputation. We may premise, how- 
ever, that the superficial layer must be cut 
through much farther from the trunk than 
the deep one, and that the surgeon should 
always take as a guide the anatomy of the 
muscles he has to deal with. 

If the muscles are left of such length that 
by closing the wound, those of one side can 
be easily made to meet those of the other side 
of the limb, between the end of the bone and 
the skin, they will be of the proper length for 
the formation of a good stump ; and, although 
there are many amputations in which this 
rule cannot be strictly followed, it should al- 
ways be the aim of the surgeon to adhere to 
it as closely as possible. The quantity of 
integuments preserved should vary somewhat 
according to their state of tonicity; a fourth or 
fifth less will be required when they are flabby 
than when firm and elastic. The same re- 
mark applies, in some measure, although less 
strictly, to the muscles. | 

By whatever incisions the parts are divided, 
they should be cut through, so that the entire 
section shall be perpendicular to the longitu- 
dinal axis of the limb; otherwise, the weight 
the stump may have to bear would not be 
equally distributed, but press unduly on what- 
ever part projected beyond the level. 

We shall now describe the different plans 
that have been proposed for performing ampu- 
tation by the circular method, beginning with 
that generally adopted at the present time. 

Modern plan—The plan approved by a 
great number—probably the great majority— 
of our contemporaries, is that most in confor- 
mity with what has just been stated regarding 
the order and manner in which the parts 
should be divided. It may be described as 
follows :— | 

When the surgeon has ascertained that all 
is ready, that the instruments are at hand, 
that the circulation is well attended to, and 
that the patient and assistants are properly 
placed, he should direct one of the latter to 
grasp the limb with both hands firmly, about 
a hand’s breadth above the place where he 
intends to make his first incision, and another 
to support steadily the part about to be re- 
moved. Both these assistants, especially the 
latter, should place themselves in an easy 
posture, so that they can support the limb 
steadily during the whole time of the opera- 
tion. Standing on the right or left of the 
patient, according to the part to be amputated, 
the operator should place himself in such an 
attitude, as to be able to stoop and rise steadi- 
ly, by bending and extending himself without 
moving his feet. To perform the operation 
dexterously, he must not be moving about, or 
placed in an awkward position. Holding the 
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knife (which is to be handed to him by an 
assistant) as he would hold a sword!, and 
grasping it firmly, he is to pass his hand and 
arm under the limb, so as to encircle it, and 
bring the edge of the knife fairly upon its an- 
terior region. Here he begins to cut, and by 
winding his arm round back again, he brings 
the edge of the knife with equal and moderate 
pressure over every point of the circumfer- 
ence of the limb, and divides the skin and 
cellular tissue down to the fascia, by one com- 
plete circular incision, made to terminate 
exactly where it commenced. In this, and in 
all incisions made round a limb, the knife 
must not be depended upon to cut solely by 
pressure, or by motion in one direction, but 
by a sawing motion to and fro, communicated 
to it whenever necessary. 

Very little pressure is required, or ought to 
be made on the instrument; the degree neces- 
sary should be measured and appreciated by 
the depth of parts to be divided at the com- 
mencement of the incision which on that ac- 
count is te be begun slowly, and continued 
cautiously, the eye always preceding and di- 
recting the hand. When the entire circle 
cannot easily be gone over by one incision, it 
should be completed by a second, made by 
re-applying the knife, and drawing it in a con- 
trary direction, from the beginning to the 
termination of the first. Some surgeons al- 
ways make the circle in this way—by two 
incisions ; because, as they justly affirm, it can 
be made more easily, more safely, and per- 
haps more rapidly than by one. 

Immediately after the first incision, the 
skin, with its cellular tissue, is to be drawn 
up to the necessary extent, by the assistant 
aided by the operator who is to detach it from 
the aponeurosis with the end of his knife, or 
with a large probe-ended bistoury, and if 
much be required, to turn it back like the end 
of a sleeve. 

Half an inch below the place to which the 
edge or fold of the skin has been drawn, the 
surgeon is to divide the fascia and all the mus- 
cles down to the bone, by an annular incision, 
made by one or two sweeps of the knife, in 
the same manner as that for dividing the in- 
teguments. This incision, although carried 
at once through all the muscles, is final only 
for the superficial layer. It is made through 
them all, in order to insure, beyond the pos- 
sibility of escape, the complete and equal 
division of those constituting this first layer, 
and which otherwise might not be all cut 
through ; because their thickness cannot be 
estimated beforehand, with exactness sufficient 
to indicate the degree of action of the knife 
necessary to divide them, and them only. It 
serves to divide, to a positive certainty, all the 
superficial muscles, and to distinguish them 
from the deep ones; which last, retracting 


1 When the knife is held between the fingers and 
thumb, and not grasped in the hand, the surgeon has 
not the same, nor even sufficient power over it. 

? The origin of this practice of turning back the skin 
is attributed to Alanson. 
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less, and requiring to be left shorter than the 
superficial layer, must be divided by another 
incision. The separation between the two 
layers is effected at once ; for, as soon as the 
incision is made, the muscles composing the 
first or superficial one retract, and leave the 
others, which retract less, projecting beyond 
them, and forming with the bone the central 
part of a cone, placed inversely to that which 
the stump itself ultimately represents. 

At the base of this cone, on a level with 
the retracted ends of the superficial layer of 
muscles, the operator must again apply the 
knife, and, by a third circle of incision, divide 
the deep ones. 

With a small knife he is now to detach 
from the periosteum the fibres immediately 
surrounding it, conformably to the excellent 
precept of Celsus: in fact, to dissect up to 
the extent of an inch, more or less, round the 
bone, which, when sawn through, will thus 
have its end covered and protected, even by 
these, and remain imbedded in them as before 
the operation. This is a very important part 
of the operation ; for if these fibres or the 
periosteum are detached further than the 
section can be made with the saw, the de- 
nuded end of the bone must exfoliate and dis- 
turb the cure. The retractor must be care- 
fully placed close under these fibres, so that 
the bone may be sawn through, up to the very 
highest which has been detached, and not 
left devoid of muscular attachment even to 
the extent of a hair’s breadth: as thus, and 
thus only, can we be sure of protecting it from 
all necrosis, as well as of giving it the dis- 
position which will best conduce to the for- 
mation of a good cicatrix. The surgeon is to 
place the retractor so that the bone lies at 
the bottom of the slit which divides half its 
length into two straps. With these straps 
crossed in front of the bone, and the other 
half of the retractor placed posteriorly, an 
assistant is to support the soft parts and pro- 
tect them from the action of the saw. 

To cut through the bone, the surgeon is to 
place his thumb-nail fixedly on it, close against 
the retractor, and then adjusting the saw at 
its heel to his nail, which serves to guide it, 
to set in, or make a track by drawing it 
steadily backwards, with scarcely any other 
pressure than that of its own weight. He 
continues to saw by moving the instrument 
held lightly in his hand, perpendicularly to 
the axis of the limb, to and fro, in strokes al- 
ways steady and gentle, but becoming more 
so, and accompanied by less pressure, as he 
approaches the completion of the section ; so 
that there may be no danger of splintering 
the bone’. During this part of the operation, 
the assistant, who holds the parts to be re- 


1 To use the saw well requires a good deal of prac- 
tice. Every surgeon should know that the art of 
sawing does not come of itself, and can only be ac- 
quired by practice. We say this the more earnestly, 
because it 1s somewhat rare to see an operator use the 
saw properly. Good joiners seldom or ever splinter 
the most delicate piece of wood; but surgeons are 
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moved, should do nothing more than bear the 
weight of it in his hands, one of which should 
be placed near the saw. The least motion of 
the limb would interfere with the action of 
this instrument, or snap the bone. He must 
therefore watch the action of the saw, and not 
look at the operator ; for so sure as he does, 
or is told by him to move the part in any 
direction, the saw will be nipped, or the bone 
splintered : so slight a motion will do one or 
the other, that nothing ought to guide the 
assistant but his own judgment. Although 
the necessity of this precaution seems so ob- 
vious as hardly to need mention ; yet, for want 
of attention to it, the bone is often splintered. 
If the saw happened to be nipped, the surgeon 
would say “lower the part,” and the assistant 
looking at him and not at the saw, obeying 
the word instead of attending to his own 
sensations, would indeed lower the part, but 
snap the bone. If the surgeon interfere at 
all with the position of the limb, he had much 
better do it with his hand which has hold of 
the bone, than by giving any direction to the 
assistant. When the precautions we have 
recommended are neglected, and the bone 
is splintered, the surgeon must remove any 
irregular projections, or roughness it may 
present, with a very fine saw, or with a pair 
of bone-nippers, so as to leave its end per- 
fectly smooth. It has been recommended to 
ease off the sharp margin of this end by scrap- 
ing it with a knife or file; but besides that 
nature does this afterwards much better than 
art can do it, to scrape the edge of a bone is 
to denude it, and necessarily to cause it to 
exfoliate. When the bone is sawn through, 
and its end on the stump left with a clean 
smooth surface, the amputation is finished. 

Such is the plan of performing the circular 
amputation generally adopted at the present 
day. We have now to describe and compare 
with this plan, and with each other, the other 
plans of executing it, which surgeons have from 
time to time proposed. 

Plan of Celsus—The soft parts are to be 
divided down to the bone, and then dissected 
off and drawn back, so as to leave some part 
of it bare. The bone is to be sawn through 
as near as possible to the sound flesh adhering 
to it, eased off in front, where the saw may 
have made it rough, and then to be covered 
with the skin, of which a sufficient quantity 
should be preserved, to close it over to the 
greatest possible extent. 

Plan of Wiseman and Paré.—The plan of 
Wiseman, who appears to have operated in 
the same manner as Paré had done before 
him, may be gathered from the following quo- 
tations from his work :— — 

“The member is to be supported by some 
one, whilst another standeth behind the pa- 
tient and draweth up the skin and musculous 
flesh. Then make your ligature two fingers’ 
breadth, or thereabouts, in the same parts. 
constantly splintering bones in the living body. The 


reason of this difference is obvious; the former have 
learnt to saw—the latter have not. 
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“ This ligature made, the assistant streng- 
thens it whilst he draws up the musculous 
flesh. In the mean time, the operator, with 
a sharp crooked knife, by a turn with his 
hand, cuts the flesh off around the bone ; 
then with the back of it he scrapes the 
periosteum from the bone; if there be two 
bones, then, with a dividing knife, he sepa- 
rates the fleshy membrane from them. The 
bones freed from the periosteum, Guido pro- 
poses a linen cloth, and Hildanus a kind of 
purse, to be brought over the upper divided 
flesh, to pull it upward and make more way 
for the saw. But I think that needless. The 
flesh divided, the parts separate of themselves ; 
besides, the assistant’s pulling up the muscu- 
lous flesh is sufficient. That done, you are at 
liberty, whether you will cauterize the vessels 
by a button cautery, or, by ligature, stop the 
bleeding, or by agglutination.” 

Plan of Cheselden and Petit.— After stating, 
that when the parts are flaccid they should 
be tightened by two ligatures, applied round 
the limb—one above, the other below the 
place at which it is intended to amputate, 
Petit describes his operation in the follow- 
ing manner :—he says, “It has ever been 
considered an essential point in amputations, 
to preserve a good deal of soft parts, and to 
bring them together, in order that the bone 
may be more speedily covered, and the cure 
hastened. It was with this view I conceived 
the plan of cutting them through by two cir- 
cular incisions. I begin the first an inch be- 
low the place where I intend to saw through 
the bone, and by it divide only the skin and 
fat down to the aponeurosis. I have the in- 
teguments drawn up, so as to uncover, for 
more than an inch, the muscles beneath them. 
These I divide by the second incision, and 
draw them back with a retractor; and thus 
the bone, after it has been sawn through, is 
left sunk in the midst of them.” 

Plan of Benjamin Bell.— The directions 
given by this excellent surgeon, are, first to 
divide the skin by one circular incision, and 
to preserve enough of it to cover the surface 
of the stump ; in the second place, to divide 
the muscles down to the bone by another in- 
cision ; and, thirdly, to dissect up round the 
bone, so as to be able to saw it off con- 
Se above the cut ends of the mus- 
cles. 

Alanson’s Plan—As there has been con- 
siderable difference of opmion with respect to 
the exact manner in which Alanson operated, 
we shall give his own description of it. In his 
Practical Observations on Amputation, page 
33, he states, “I shall now bring into one 
view our established mode of performing the 
operation of amputation on the thigh, and the 
after treatment, as practised in the Liverpool 
Infirmary. Apply the tourniquet as usual, and 
let an assistant draw up the skin and muscles 
by firmly grasping the limb with both hands. 
The operator then makes the circular incision 
as quick as possible, through the skin and mem- 
brana adiposa down to the muscles ; he next 
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separates the cellular and membranous attach- 
ments with the edge of the knife, till as much 
skin is drawn back, as will afterwards cover 
the surface of the stump with the most perfect 
ease. ‘The assistant still firmly supporting the 
parts as before, apply the edge of your knife 
under the edge of the retracted integuments, 
and cut obliquely through the muscles, up- 
wards as to the limb, and down to the bone ; 
or, in other words, cut in such a direction as 
to lay the bone bare, about two or three fin- 
gers’ breadth higher than is usually done by 
the common perpendicular incision ; and con- 
tinue to divide or dig out the muscles all 
round the limb, by guiding the knife in the 
same direction. ‘The part where the bone is 
to be laid bare, whether two, three, or four 
fingers’ breadth higher than the edge of the 
retracted integuments, or, in other words, the 
quantity of muscular substance to be digged 
out, in making the double incision, must be 
regulated by considering the length of the 
limb and the quantity of skin that has been 
previously saved by dividing the membranous 
attachments. The -quantity of skin saved, 
and muscular substance taken out, must be in 
such exact proportion to each other, as that 
by a removal of both, the whole surface of the 
wound will afterwards be easily covered, and 
the length of the limb not more shortened 
than is necessary to obtain this end. The 
bone, being now laid bare all round, is to be 
divided as usual with the saw, and as high up 
as possible, which will be more easily exe- 
cuted if the retractor, recommended by Gooch 
and Bromfield, is first applied for the support 
and defence of the soft parts.” 

Plan of Ledran and Louwis.—This plan of 
amputating, as applied to the thigh, is thus 
described :—You are to begin by making a 
deep incision, which is to divide at once the 
skin and muscles, at the distance of three 
fingers’ breadth below the place where it is 
intended to saw through the bone. This 
done; the ligature employed to keep back and 
tighten the skin is to be removed, and the 
muscles thus liberated, will immediately re- 
tract and take new positions. You are to 
keep back the flesh with a split compress or 
retractor, and then to divide, with a bistouri, 
the rectus, the vasti, and the adductors, at 
their attachment to the linea aspera of the 
femur. By this method the bone may be 
divided three fingers’ breadth higher than 
when it is cut through on a level with the 
muscles bound down by the ligature. 

Plan of Dessault-—Although the plan of 
amputating we have described as being that 
of the moderns, is claimed by the French, as 
the invention of Dessault, a doubt may be 
fairly entertained, whether his operation ex- 
actly corresponds to the modern plan. We 
shall therefore briefly describe it apart. Bi- 
chat distinctly states, that Dessault performed 
the operation “ad trois tems.” 

According to this author, he first divided 
the skin and had it drawn back by an assist- 
ant, whom he aided, by detaching it from the 
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aponeurosis with the point of the knife. He 
next divided all the muscles down to the bone, 
opposite the margin of the retracted skin ; 
and thirdly, when those of the superficial 
layer had retracted, opposite their retracted 
ends, he cut again through the deep ones, and 
then sawed through the bone. 

Plan of Dupuytren.—The skin being drawn 
back tight by an assistant, who grasps the 
limb, the operator is to divide the soft parts 
down to the bone, by one sweep of the knife. 
The superficial muscles with the skin will then 
retract, and leaving the deep ones prominent, 
give to the stump the shape of a cone having 
its base towards the body. Upon this base, 
opposite the ends of the retracted muscles, 
another circular incision is to be made, to 
divide a second time those adhering to the 
bone; and, as long as any of these remain 
projecting, they are to be divided at the base 
of the cone they represent, by successive in- 
cisions, while the rest of the soft parts are 
held back by the assistant. 

The bone may be thus denuded to the ex- 
tent of more than six inches. The operator 
is to dissect round it, and make a track for 
the saw, (by which he will lay it bare still 
higher,) and after placing the retractor, to saw 
it off close to the fibres adhering to it}. 

We shall now offer a few remarks on the 
comparative advantages and inconveniences of 
the different plans of performing the circular 
amputations we have just described, in order 
to set forth their respective value. 

The plan adopted by Paré and Wiseman is 
generally considered as that of Celsus ; but it 
cannot be considered so good as the latter, 
because it omits to prescribe the detaching or 
dissecting off the fibres immediately surround- 
ing the bone. The additional precaution it 
includes of the application of a ligature round 
the limb does not compensate for this omis- 
sion. Petit’s plan of amputating,—the first 
devised after that of Celsus which will bear 
comparison with his, ensures,—by the double 
incision, (as the separate division of the in- 
teguments and muscles is called), the preser- 
vation of a sufficient quantity of skin to forma 
covering to the stump. This constitutes its 
distinguishing character and chief excellence, 
and makes it far superior to the plan of Celsus. 
But however great and unquestionable this 
superiority, it is diminished by the omission of 
the important precept of Celsus, to dissect off 
the fibres which immediately surround the 
bone, before it is sawn through. At thesame 
time, it ought to be mentioned, in justice to 
Petit, that, in speaking of the amputation of 
the leg, he distinctly directs the fibres at- 
tached to the bone in the interosseous space 
to be dissected off and preserved, although 
he appears to do so principally that they may 
form a safe lodgment for the vessels. 


' Velpeau has committed an error in attributing to 
Dupuytren another plan of amputating, which he has 
described in his Chirurgie Opératoire. From long 
personal observation, I can affirm that the plan of 
this celebrated surgeon is the one described as his. 
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Perhaps he was accustomed to adopt the 
precept of Celsus in amputating, although it 
does not appear in the description he gives of 
this general plan; and we are the more in- 
clined to believe this to have been the case, 
because the same thing has happened to other 
authors, with respect to this very precept ; 
deeming it perhaps a matter of course that it 
would be made, as it ought tobe, part of every 
plan of amputating. 

Making the first incision entirely subser- 
vient to the division and preservation of the 
skin was so important an improvement on the 
plan of Celsus, that it is difficult to believe 
that he who invented it could overlook the 
advantage of dissecting up round the bone, 
so as to preserve for its defence the fibres im- 
mediately attached to it. Still it does often 
happen that the mind achieves an invention 
without carrying with it the discoveries which 
had preceded it: and this is much to be re- 
gretted ; for the plan most likely to effect the 
object of every one desirous of contributing 
to the advancement of science, is that he 
should take all that has been done by his pre- 
decessors and contemporaries, and then see 
if he can add anything valuable of his own. 
If Petit and Cheselden had included among 
their precepts that of Celsus, to dissect up 
round the bone before sawing it through, 
their plan would have been nearly as good as 
any that has since been devised. 

Benjamin Bell positively adopted this pre- 
cept, which he combined with the plan of 
Petit and Cheselden; and thus became the 
author of a better operation than their’s. 
Bell’s plan unites the two essential conditions 
of a good amputation, the preservation of skin 
to cover the stump, and the preservation of 
muscular fibres to protect the end of the bone. 
It is, therefore, inferior to none, except the 
- modern plan, and to that only in a slight 
degree. 

The object aimed at by Alanson, namely, 
to preserve sufficient skin to cover the surface 
of the stump, and to leave the bone sunk and 
well defended in the muscles, is that sought 
to be accomplished in the modern plan of 
amputating, which is decidedly the best ; and 
though he takes the proper measure for 
attaining it in his mode of dividing and pre- 
serving the skin, he falls short of it in the 
manner in which he directs the section of the 
muscles to be made. Indeed, it is impossible 
to follow the direction he gives for dividing 
the muscles ; and if it were possible, their cut 
ends would not form a hollow cone as he 
states, at least not for a moment beyond the 
time of their division; for, the superficial 
ones would retract so much, that the cone 
formed would be very irregular, and perhaps 
inverted, immediately after their retraction. 

To allow for this retraction, the section 
would require such an obliquity, that it cannot 
be made by one sweep of the knife, unless the 
instrument is used as a scoop, its point resting 
on and describing the circumference of the 
bone, while the part of its blade correspond- 
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ing to the circumference of the limb describes 
the latter. To cut through the muscles of a 
small limb at all obliquely upwards towards 
the bone is extremely difficult, and to make 
the section sufficiently oblique, quite impossi- 
ble by one sweep of the knife, as Alanson 
proposes. 

Upon the whole, the plan of Alanson may 
be said to be far inferior to that of Bell, and 
scarcely equal to that of Petit ; because, al- 
though as regards the division of the skin, he 
proceeds in the same manner as these authors, 
his mode of dividing the muscles is not so 
good as theirs. 

The plan of Louis is intended to obviate 
the unequal retraction of the superficial and 
deep muscles, by the division of the deep 
layer by a separate incision after the section 
and consequent retraction of the superficial 
one. Unfortunately, however, Louis directed 
that the latter and the skin should be divided 
together. This plan differs scarcely at all 
from that of Celsus. Louis himself remarks, 
that it is rather the revival of the plan of 
Celsus than a new one of his own which he 
recommends ; and, in fact, the only difference 
between the two appears to be, that Louis 
drew back and tightened the skin by means of 
a ligature applied round the limb, and divided 
by his first incision a greater thickness of 
muscles than Celsus. 

We observe in Louis the same unfortunate 
reluctance we have before noticed in sur- 
geons, to adopt in their own plans what is 
good in those of their immediate predecessors. 
Louis not only overlooked the necessity of 
dividing the skin first, and making sure of a 
sufficient quantity of it to cover the surface of 
the stump, but took great pains to show that 
the preservation of a little too much skin is a 
great disadvantage. 

But experience has demonstrated that the 
preservation of the skin, as directed by Petit, 
is of so much importance as to establish at 
once the great superiority of his method over 
that of Louis. The merit of Louis, in what 
concerns amputation, lies in the accuracy of 
his views with respect to the manner in which 
the muscles retract and influence the shape of 
the stump ; and if, as there is reason to he- 
lieve, his views led to the modern mode of 
dividing the muscles by layers, founded upon 
the law of their retraction, in order to do him 
justice, we have only to transfer our praise 
from the operator to the physiologist. It is 
also right to notice that Louis admitted the 
propriety of a separate incision for preserving 
the skin in amputations of the forearm and 
leg. It was for the arm, and more especially 
for the thigh, that he recommended the plan 
which bears his name. 

Dupuytren, by a strange and inexplicable 
fatality, operated like Louis in dividing the 
skin and muscles together. He differed from 
him in making more incisions of the latter, 
and in having the skin drawn tight and fixed 
by the hands of an assistant, instead of em- 
ploying a ligature. 
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His incisions were made with such velocity, 
that the eye could scarcely follow them ; and 
to superficial observers, to those who were 
mere spectators, his amputations appeared 
splendid. The dexterity of the operator ex- 
cited their admiration. But in myself, who 
assisted Dupuytren in these operations, the 
admiration was mingled with regret. I had 
to watch and dress the patients, and I could 
not shut my eyes to the evil results. The 
stumps were often conical in the wrong sense ; 
sometimes even the bone was salient and after- 
wards exfoliated. Those who witnessed the 
operation only, went away with the notion that 
Dupuytren’s amputations were equal to his 
other operations, almost all of which were ex- 
cellent. This was unfortunate ; for had it been 
otherwise, the general opinion of the profession 
would have been against his plan, and he 
might have been induced to alter it. His 
great fault lay in not devoting his first incision 
entirely to the division and preservation of 
the integuments. This he either did not see, 
or thought he could counteract by preserving 
an additional quantity of muscle ; for he was 
aware that his stumps were often faulty ; and 
I have frequently seen him make more than 
three sections of the muscles, and also dissect 
up round the bone, whispering as he pro- 
ceeded, “Surely I shall preserve soft parts 
enough here!” as if determined to secure a 
good stump. 

He had placed the originality of his plan of 
amputating, as a modern one, in cutting at once 
to the bone, as directed by Celsus. He was 
careful, as I have stated, to adopt the precept 
of this author to dissect off and preserve the 
fibres immediately attached to it. So far his 
operation was exactly that of Celsus. He really 
differed from him only in dividing the deep 
muscles over and over again, as long as any of 
their fibres remained projecting. I never 
could discover any valid reason why he ad- 
hered to so bad a plan of performing amputa- 
tion. He was, undoubtedly, so much accus- 
tomed to perform operations upon plans of his 
own superior to those of his contemporaries, 
that to operate as they did was to depart 
from a long-contracted habit ; but it is much 
to be regretted that he did not imitate them in 
adopting the modern plan of amputating, 
which justice obliges us to confess is im- 
measurably superior to his. 

From the foregoing examination, we think 
no surgeon can hesitate in giving the prefer- 
ence to the modern plan of performing the 
circular amputation, and a reference to the 
changes which the parts forming the stump or 
the remaining part of the limb undergo after 
amputation must strengthen his conviction of 
its superiority. It must be evident to every 
physiologist, that it is the only one which 
prevents the bone ever being prominent, and 
ensures the division of the parts, so that 
the surface of the stump shall represent a 
hollow cone. The more amputations we see, 
the more shall we be impressed with this 
truth. And it is one of so much importance, 


AMPUTATION. 


that we hope our friend M. Velpeau will see 
reason to reconsider his assertion, that the 
same result may be obtained by whatever 
method the circular amputation is performed. 
It may, perchance, be obtained in some few 
instances where the limb is small and circum- 
stances are favourable ; but whoever would 
guard against the serious and often irremedi- 
able mischief of a sugar-loaf stump, must 
adhere strictly and carefully to the modern 
plan. To preserve skin enough to cover 
fairly the whole surface of the stump without 
any stretching of this membrane ; to divide 
the muscles layer by layer, so that after re- 
tracting, those nearest the skin are left the 
longest, and those next the bone the shortest, 
and that there is, as far as possible, a regular 
slope from the former to the latter; to divide 
the bone so that, no portion in the stump be 
left uncovered by muscular fibre ; such are 
the great objects to be aimed at in the circu- 
lar amputation, and which, we repeat, can be 
accomplished only by the modern plan of 
operating. 

The surgeon, therefore, cannot be too 
careful in determining at what point the bone 
ought to be divided before he begins his in- 
cision. 

The method of amputating by Flap consists 
in the formation of one or more flaps, out of 
the soft parts, with a view to the immediate 
covering of the stump, and the more speedy 
cicatrization of the wound. Although Spren- 
gel and Gagnier seem to refer the origin of 
this method to Celsus ; and Velpeau considers 
that it is described with tolerable clearness by 
Leonides and Heliodorus, it is nevertheless 
certain, that a plain and satisfactory descrip- 
tion of it was first given by an English writer, 
J. Yonge, at the end of a dissertation, en- 
titled, “Currus Triumphalis e Terebintho,” 
which he published in 1679. Yonge states 
that this method of amputating originated 
with N. Lowdham, a surgeon at Oxford, and 
to him, unquestionably, the honour of this im- 
provement belongs ; but it is only proper to ob- 
serve, that such a proposal must have naturally 
suggested itself as soon as surgeons began to be 
aware that the scaling and exfoliation of bone 
did not of necessity form a preliminary step to- 
wards the healing process. Amputation by 
flap encountered some opposition from Ke- 
nerding, and was only resorted to, at first, in 
cases of amputation below the knee, and in 
general only a single flay was formed. Em- 
boldened by success, the surgeons in the fol- 
lowing century extended it to the amputation 
of the fore-arm, and subsequently to that of 
the arm, and even of the thigh. 

In 1696, Verduyn of Amsterdam proposed 
a modification of it, to which he ascribed ad- 
vantages, now known to be illusory; he ima- 
gined that the compression of the vessels of 
the flap against the extremity of the bone 
would suffice to prevent hemorrhage. 

Sabourin, of Geneva, in 1702, addressed a 
memoir on the subject to the French Aca- 
demy, without, however, producing any other 
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than a mere momentary impression in its 
favour. 

When its application was extended to the 
amputation of the thigh by Ravaton and Ver- 
male, the simplicity of the manner in which it 
used to be performed was effectually destroyed 
by the former. He described his plan to the 
French Academy in 1739; his first incisfon, 
which he made with a crooked knife, was 
circular, and went to the bone ; he then made 
two other incisions, perpendicular to the 
first, one at the fore part, the other at the 
back part of the limb, avoiding the principal 
vessels, until the flaps were detached from the 
bone, to the extent of four fingers’ breadth 
above the first circular incision. 

In the flap method the operator forms one 
or two flaps, seldom more ; the incisions being 
directed from without, inwards, or from with- 
in, outwards. In the former, which is Lan- 
genbeck’s mode, the knife proceeds ascending 
the limb obliquely, from the skin to the bone: 
in the latter, which is Vermale’s, the knife is 
passed through the thick of the limb, grazing 
the bone, at the point where it is to be sawed, 
until its point appears through the skin, at 
the opposite side; it is then carried in an 
oblique direction, cutting downwards and out- 
wards, from the root of the flap to its free 
margin. The performance of the operation 
by this mode may be rendered very brilliant 
and rapid, and is, therefore, in general pre- 
ferred, but itis not so even and regular as the 
former. The knife employed should be long, 
_ thin, and finely pointed,—it may be double or 
single edged ; in certain cases, however, the 
double edge is indispensable. The flap or 
flaps should be so formed that the large 
vessels shall correspond to their thickest part, 
being thus of course remote from the angle of 
junction of the incisions, and, in general, the 
flap in which the principal vessel is included, 
should be formed last; this rule, however, 
admits of some exceptions, which shall be no- 
ticed at the proper place. When a flap am- 
putation is performed in the contiguity, the 
member is disarticulated before the second 
flap is formed. When this mode of operating 
is resorted to, in the continuity of the limb, 
the bone is sawed in the usual way. 

On the first introduction of the method of 
operating by flap, its partisans assumed for it 
a superiority over the circular mode, on the 
ground of its being less painful, of more 
prompt execution, preventing exfoliation of 
the extremity of the bone, exposing but rarely 
to hemorrhage, requiring no ligature of ves- 
sels, effecting a cure more speedily, and form- 
ing a better stump. Time, however, has shown 
how much these pretensions were exaggerated. 
Most surgeons now agree, that the stump is 
less likely to be conical than when the circu- 
lar method is adopted; that the flap amputa- 
tion is more rapid of execution, and covers 
the bone better ; that the flaps may be more 
easily and accurately adjusted, especially in 
deep and extensive wounds ; and probably that 
their reunion is more speedy and certain. 
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The advantages of this method, as regards 
the rapidity of reunion, would doubtless have 
entitled it to a larger share of favour, had not 
the progressive improvement of the circular 
method rendered union by first intention, in 
the cases in which it is employed, almost 
equally certain. It is better to form two flaps 
than one, when both can be made of equal 
thickness and width, as in that case the bleed- 
ing surfaces are brought together with the 
most perfect ease. When a single flap only 
is formed, it must be often extremely long, 
and when not sufficiently so, it becomes ne- 
cessary to stretch it over the sawed extremity 
of the bone. This was Verduyn’s method, 
and its inconveniences are so obvious that it is 
but seldom preferred. Unfortunately, how- 
ever, it is sometimes the only method that 
can be resorted to, as, for example, on the 
field of battle, when one side of a limb is 
either carried away, or disorganized by a can- 
non-shot ; in other cases also, its adoption is 
often less an affair of choice than of necessity. 
The motives for preferring it in certain eases 
will be discussed under the particular ampu- 
tations. 

One of the great advantages of this method, 
when first introduced, was the effect it had 
in familiarizing the minds of surgeons to the 
healing of the wound by first intention. But 
even on this point, it would appear, that their 
opinions were far from being firmly esta- 
blished, for we find, in 1765, Sylvester O’ Hal- 
loran, of Limerick, proposing to renounce 
this important advantage, and recommending 
that the flap should not be applied over the 
bone, until such time as it should be covered 
with granulations. 

The oblique, or oval method, consists in such a 
division of the soft parts, as will represent a V ; 
each flap will thus have the form of the 
mouth-piece of a lute. It is simply a modifi- 
cation of the flap amputation, adapted to par- 
ticular cases. Langenbeck first employed it 
in the amputation of the metacarpal and me- 
tatarsal bones ; it was subsequently employed 
by Mr. Guthrie, in that of the shoulder-joint, 
and it has since been strongly recommended 
by Scoutettin, in other sftuations. 

The V may be formed by two incisions, 
which shall divide at once the integuments 
and muscles down to the bone, the angle of 
union of these incisions being upwards, or in 
the direction of the trunk. In some cases, 
the skin alone is divided in the first cuts ; it 
is then retracted, and the muscles are divided 
down to the bone. The division of the skin 
and muscles by separate cuts, is considered 
preferable, wherever the soft parts are volu- 
minous. 

The cases in which the oval method may 
deserve a preference will be pointed out in 
the particular amputations. 

Measures necessary to arrest the bleeding 
after amputation.— These require as much at- 
tention, and perhaps more skill, than the cut- 
ting part of the operation. Dionis remarks, 
“le plus difficile n’est pas d’abattre une 
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jambe, un boucher en feroit bien autant ; 
mais c’est de se rendre maitre du sang en 
Yarrétant avec promptitude et avec sureté.”— 
It certainly is more easy to amputate a limb 
than to stop the bleeding afterwards ; and yet 
how little care has been taken to impress the 
young surgeon with a sense of the difficulty 
and importance of this part of his duty. Here, 
a keen eye, a practised hand, and minute ana- 
tomical knowledge are especially necessary. 
As soon as the amputation is over and the re- 
tractor removed, the soft parts of the stump 
are seen tending to recede from the end of 
the bone. The vessels shorten somewhat 
after their division; they generally lie more 
or less concealed in the interstices of the 
muscles, and are not very apparent on the 
surface of the wound. ‘The nerves, which 
shorten less, are more prominent objects upon 
it. The muscles are found to have retracted 
more or less according to the length of their 
fibres, and to have drawn up in their sheaths 
the tendons belonging to them. 

The arteries are to be tied without delay ; 
and the surgeon should secure the principal 
branches in the order of their volume and 
known position. He will do well in searching 
for the others, to proceed from the bone to- 
wards the skin. By this order he will save 
much time, and no inconsiderable quantity of 
blood. The ligature is the means adopted, 
almost without exception, now a-days, to 
arrest the bleeding after amputations. The 
principles on which its application is founded, 
are developed in the Articles Licatrure, 
Awneorism, and Hamorruace. (See these 
Articles. ) | 

The ligatures should be round, and not 
larger than is required to admit of being tied 
tight enough to divide the internal and middle 
coats of the arteries without danger of break- 
ing. Those made of inkle or silk are usually 
employed. It will be well for the surgeon to 
be aided by two assistants in securing the 
arteries, one to apply the ligatures, the other 
to hold the stump in a convenient position 
between his two hands, which are gently to 
grasp and support it. He is himself to take 
up the arteries, and should stand or sit quite 
at his ease, so as to be able to use both hands 
rapidly yet steadily. In the left he will hold 
a sponge moistened with hot water to wipe 
the blood from the end of the stump ; in the 
right a forceps or tenaculum. The former is 
better suited for the larger, the latter for the 
smaller vessels. In using the forceps he is to 
place its branches on opposite sides of the 
artery, and to lay hold of it by bringing them 
together. With the tenaculum he is to seize 
it by hooking it through. Where, from the 
smallness of the vessel, or from its situation, it 
cannot readily be secured, he is to mark the 
spot whence the blood issues, as he wipes it 
away, and at that spot to lay hold of it, the 
instant he uplifts the sponge, and before a 
fresh gush of blood conceals it. When seized, 
the artery is to be slightly drawn out from 
the surface of the wound ; and if the surgeon 
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perceives he has taken anything with it, he 
must isolate it by transfixing it with a tenacu- 
lum behind the instrument retaining it. The 
assistant isolating it, is to tie it immediately 
behind the instrument, as he would tie up the 
mouth of any yielding tube. Having made 
the knot, at first loosely, he is to tighten it by 
drawing steadily on the ligature wound round 
the last three fingers of his hands, while his 
thumbs, or index fingers, serving as pulleys, 
direct it to the exact place where it is to 
embrace the vessel, but always rather away 
from the instrument, lest it slip off. 

If a forceps is used, the noose may be first 
made on it and then slipped over its end on to 
the artery, to be there tightened. When the 
coats of the vessel, after gradually yielding to 
the pressure of the ligature, cease to give 
way, we may be sure the internal and middle 
ones are divided, and that the knot is suffi- 
ciently tight. By this the proper degree of 
force can always be estimated. As the liga- 
ture should be fastened by what is called a 
right knot, a second knot is to be made over 
the first, and care must be taken to let no- 
thing interpose between the two'. Some- 
times there is great difficulty in securing an 
artery owing to its being situated in an excava- 
tion or among tissues which conceal it and fa- 
cilitate its retraction, such as aponeurotic tex- 
tures*. In this case, if it cannot be seized with 
Assilini’s forceps, a ligature, which is to em. 
brace with it some immediately surrounding 
tissues, but as little of them as possible, may 
be passed round it by means of a curved 
needle. Such a ligature should be very 
strong, as considerable force may be necessary 
to tighten it; and if not drawn sufficiently 
tight to cause the sloughing of the tissues, 
which it includes, it might be retained by 
them and thus retard the cicatrization of the 
wound. The disadvantage of securing an - 
artery thus mediately is in relation to its 
volume, because the larger the vessel the 
more uncertain is its obliteration by this kind 
of ligature ; and the more likely is it to be 
accompanied by veins and nerves which it 
were well to exclude, but which cannot be ex- 
cluded from it. The inconvenience of tying 
small arteries mediately is not very great, 
and many surgeons in taking them up do not 
make a point of isolating them with nicety. 

All the arteries are to be secured which, on 
the tourniquet being removed, furnish blood 
in a distinct jet or stream, however small. 
The surgeon may know he has tied all those 
which require a ligature, when, after cleaning 
the stump with a sponge, he finds the blood 
is not renewed in suflicient quantity to pre- 


1 T once saw the application of a ligature to the ex- 
ternal iliac considerably retarded by the interposition 
of something between the two knots. The surgeon 
thought it right on that account, to tie the vessel a 
second time. 

* M. Ribes thinks the degree to which the anterior 
tibial artery retracts after division is owing to the man- 
ner in which it traverses the upper part of the inter- 
osseous ligament. 
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vent the uniting of any part of the wound by 
first intention. It is better to tie too many 
than too few, especially as some which from 
retracting or some other cause, furnish no 
blood for a short period from the completion 
of the operation, are sometimes apt to bleed 
afterwards; and the fewer there are taken up, 
the more firm and compressive must be the 
dressing applied to the stump. In general, 
the French surgeons tie more than it is cus- 
tomary to secure in this country, and in my 
opinion, more than is absolutely requisite : it 
is, however, erring on the safe side. 

The precise number of arteries which it 
may be proper to tie cannot be foretold with 
exactness ; that must depend on their volume, 
number, and disposition to bleed in the part, 
and, in these respects, they are not often the 
same in the same parts. The difference is 
sometimes very great, and may belong to a 
peculiar condition of the limb, induced or not 
by the disease which rendered amputation ne- 
cessary. After an amputation performed by 
M. Marjolin for gangrena senilis, more than 
twenty arteries required ligatures ; and in the 
amputation of an arm which had been the seat 
of an aneurism, treated unsuccessfully by the 
ligature of the brachial artery, the operator, 
Professor Richerand, had scarcely divided the 
soft parts when streams of blood spouted from 
about twenty large arteries which it was 
found necessary to tie. 

Hemorrhage from the end of the bone, 
which very rarely occurs, is to be averted by 
pressure exercised for a short time with a 
small thick pledget of lint, or by plugging the 
canal containing the bleeding artery with a 
piece of softened wax. 

Where the arteries of the limb have under- 
gone the bony or osteo-cretaceous transfor- 
mation, more than ordinary precautions may 
be necessary to secure the larger ones. In 
most cases of this sort it will be proper to use 
in preference to the large flat ligature recom- 
mended by the French, a round ligature 
twice or thrice the thickness of that usually 
employed; but if an artery has become so 
brittle as to give way to this, | would recom- 
mend tying it over some cylindrical body in- 
troduced into its canal, and not applied ex- 
ternally, as advised by Searpa, and most of 
the French surgeons, for I believe it to be 
rather in the change of form than from any 
constriction exercised upon it that the vessel 
is apt to crack. 

For such arteries the French surgeons re- 
commend the use of a broad flat ligature, and 
sometimes the interposition between it and 
the arterial tunic of a small cylinder of linen 
or diachylon plaster whereon to tie the knot 
so as to close the artery by flattening rather 
than by circular constriction as advised by 
Scarpa. But I believe that the twisting which 
a flat ligature makes at the knot, and which it 
is apt to make elsewhere, will be found more 
cutting, and therefore more likely to divide 
the artery than any part of a round one. I 
am, therefore, inclined to believe that we can- 
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not do better in these cases than use a round. 
ligature twice or thrice the size of that usually 
employed. If, perchance, the tunics of an 
artery were found so completely ossified and 
brittle that they could in no way be brought 
together without breaking, probably the best 
plan would be to tie them over a small plug 
of linen introduced into the arterial canal. 

It is stated by many surgical writers, that 
one or more of the veins may bleed so much 
as to require ligatures ; and it was the practice 
of Dessault and of Mr. Hey after amputation 
of the thigh, to include the femoral vein and 
artery in the same ligature. We confess we 
have never seen such a practice necessary al- 
though we conceive there may be considerable 
venous hemorrhage where no valve is inter- 
posed between the junction of branches with 
the bleeding vein and its orifice ; and more 
especially after amputations performed near 
the trunk. It ought always to be dispensed 
with, if possible. The pressure of the dress- 
ing will generally prevent this reflux of blood, 
which may be always known to be venous 
from its colour, and which often flows from 
there being some slight temporary check to 
its return towards the heart. 

In those amputations where the circulation 
cannot be sufficiently commanded, and where 
a great number of vessels must be divided, 
especially, if in such cases the patient happens 
to be one who cannot afford to lose much 
blood, it may be desirable to tie the principal 
artery of the limb before it is divided. This 
is often done with advantage in amputations 
at the hip and shoulder-joints, either as a pre- 
liminary measure, or before the division of the 
soft parts is completed. Some unforeseen 
circumstance may also render it necessary to 
stop the bleeding from a large artery after its 
division, prior to the completion of the am- 
putation. In a case of amputation of the 
thigh, in which, from the inadequacy of the 
pressure exercised on the femoral artery, a 
terrible stream of blood spouted from this 
vessel the moment it was divided, Dupuytren 
instantly seized the artery with his left hand, 
while with the right he completed the opera- 
tion, in his usual masterly style, as if nothing 
had happened. 

When all the ligatures are applied, it is 
usual to cut off one string of each of them, 
near the knot, in order to diminish, as much 
as possible, the quantity of foreign matter to be 
left in the wound. It will be better for the 
assistant to do this for every ligature as soon 
as it is applied. They will thus be prevented 
from being entangled ; the time often neces- 
sary to disentangle them will be spared, and 
there will be no risk of cutting away both 
parts of the same ligature. The remaining 
strings are to be collected, according to their 
proximity to one another, in one or more bun- 
dles, each of which is ta be left out at that 
part of the margin of the stump, where it will 
least interfere with the union of the wound. 
Here the surgeon will feel the advantage of 
having employed small ligatures. In general, 
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it will be found advantageous to leave out the 
principal bundles at the extremities of the 
wound, where they serve as conductors to the 
escape of any pus that may form. But stray 
ligatures, situated far from these extremities 
are sometimes better brought out at the near- 
est point of the edge of the stump, where they 
may be placed between the straps of plaster 
used to unite the wound. Care should be 
taken that each bundle and each separate 
ligature be drawn straight, so as to lie ina 
straight line from the knot to the exterior of 
the wound; because, if they are allowed to 
bag, the arched part tends to prevent the 
union of the wound; or, what is worse, be- 
coming enclosed between its adhesions, is the 
cause why the ligatures do not come away, 
and cannot easily be withdrawn at the proper 
time. Mr. Crosse, to whom I am indebted 
for this remark, thinks the neglect of this 
precaution is the real cause of the difficulty 
sometimes found in removing the ligatures. 
The above precaution having been attended 
to, if the surgeon find the ligature rise, which 
it will often do, half an inch or an inch, so 
that less of it is buried in the stump, he knows 
that it is detached and remote from the ves- 
sel; and though resisted by granulations, he 
does not hesitate to use considerable force to 
remove it. 

As it is desirable to leave as little foreign 
matter as possible in the wound, both strings 
might be removed with advantage near the 
knot, but that the latter would not easily come 
away. It would have to make its escape 
through parts healed over it, if one string were 
not left to keep the path open, and would thus 
cause greater irritation, and retard the com- 
plete cicatrization of the stump more than an 
entire ligature. This has been proved by 
direct experience. Mr. Fielding of Hull 
found that knots left buried in wounds pro- 
duced pain and irritation for several weeks, 
and even for months ; and the same effects in- 
duced Mr. Lawrence to discontinue the prac- 
tice of having them thus enclosed, although 
he took great pains, and employed the fine 
dentists’ silk, of which the knot weighed only 
from 7, to 3 of a grain. Similar results have 
followed in the trials made of ligatures com- 
posed of catgut and other animal substances, 
which it was supposed might possibly be ab- 
sorbed. 

It will be proper, then, to continue the prac- 
tice of leaving one string, until we discover a 
substance for ligatures susceptible of being ab- 
sorbed without producing too much irritation. 

Some surgeons of our own time have attempt- 
ed to dispense with ligatures altogether. Koch 
of Munich has been in the habit of relying, as 
a sufficient means to stop the bleeding, on the 
exact union of the wound, and some degree of 
pressure exercised on it by the dressing, and 
on the course of the principal artery by a 
bandage. Other modern practitioners! have 


" I think Delpech, and some of the Italian practi- 
tioners. 
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contented themselves with the application of 
ice to the stump, after closing it firmly with 
straps or by suture. 

These and similar measures may suffice to 
arrest the bleeding in many cases, but in many 
others they would be followed by dangerous 
hemorrhage. ‘To have recourse to, or confide 
in them, cannot be justified on any rational 
grounds. They are little better than those 
employed by the ancients, and any attempt to 
recommend them must be viewed as tending 
rather to the retrogression than to the ad- 
vancement of surgery. 

Far more deserving of consideration, and 
probably much less hazardous, is the plan of 
arresting hemorrhage by torsion of the arte- 
ries, which will be fully examined in the article 
Torsion. It appears to us to rest upon the 
sarne phenomena, as those which explain the ab- 
sence of bleeding in cases where the arteries are 
irregularly broken, as when a limb is torn off. 
Torsion may deserve to be ranked, as far as 
convenience and perhaps safety is concerned, 
next to the ligature ; but is, certainly, not suf- 
ficiently safe to supersede it. Velpeau, who 
appears to have given it a fair trial, was 
obliged to relinquish it, in consequence of 
the dangerous hemorrhage which sometimes 
followed its employment. 

The results of the treatment of bleeding 
arteries by Fermeture! and Folding?, which 
have been fully noticed by the same author, 
prove that they are less efficient than torsion. 

Although the other measures we possess of 
arresting hemorrhage may rarely, if ever, be 
needed to stop the bleeding after amputation, 
they are not to be entirely lost sight of by 
the surgeon who undertakes this operation ; 
because, it is possible he may sometimes find 
it useful to call them to his aid, and when had 
recourse to, in conjunction with ligatures, they 
tend, in the proportion to which they are em- 
ployed, to render a less number of these ne- 
cessary. 

Dressing after amputation—The ameliora- 
tions that have been introduced, in the mode 
of dressing the stump, are no less remarkable 
than those which have marked the successive 
periods in the history of amputation. The 
system of filling the cavity with lint or 
charpie, and of swathing the stump with com- 
presses, and covering with the Maltese cross, 
the woollen bag, or cap, and various other 
means formerly in use, are now yery properly 
abandoned. 

From the time when Alanson first pro- 
pounded the doctrine, and recommended the 
immediate union of wounds after amputation, 
the practice has been gradually advancing. in 
favour, till now, when it may be said to econ- 
stitute an exclusive method amongst British 
surgeons. Many of the continental surgeons! 


' Closing or stopping the mouth of an artery, by 
inserting into it a cone of alum, cut in the shape of a 
cone. 

* Doubling or folding the end of the vessel back on 
itself, and replacing it thus folded, in the soft parts, 
and closing the lips of the wound firmly upon it. 
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however, the French more especially, have 
adhered to the older mode. We have thus 
two general modes of dressing ; viz. by jirst 
entention, in which the lips of the wound are 
at once brought into close contact, and so 
maintained till the parts have grown firmly 
together; or by second intention, in which 
contact is prevented by the interposition of 
dressings of various kinds, and the union when 
it takes place is consecutive to suppuration. 
At no very distant period, the propriety of 
attempting union by jirst intention, in cases of 
amputation, was warmly debated, and while 
M. Roux charged British surgeons with an 
indiscriminate partiality for this plan, M. 
Larrey was of opinion that it ought to be pro- 
scribed altogether in these cases, in order to 
remove or lessen the chance of tetanus. . The 
adoption of this mode, however, has continued 
to extend, and even now many of the French 
surgeons of eminence employ it in the great 
majority of cases ; and those who still oppose 
it, have so far altered their opinions in regard 
to it, as to direct their attention chiefly to 
distinguish the cases in which the immediate 
or the consecutive mode respectively, is en- 
titled to the preference. 

Some of the French surgeons still cling to 
the opinion, that when the secondary union is 
had recourse to, the prolonged suppuration 
a ee the constitution of the patient better 
or those changes which must take place in 
the organism after the removal of a large 
limb ; that when a disease of long standing 
has transformed a limb into an abundant 
source of secretion, there may be danger in 
drying up the morbid discharge too suddenly, 
and that in such case, secondary union is by 
far the safest ; that where the tissues in which 
the operation has been performed are in an 
unsound condition, it is highly improper to 
confront the surfaces with a view to immediate 
union. These cases, however, even if we ad- 
mitted the reasoning to be correct, would 
only form exceptions. But the circumstances 
here assumed as objectionable to the imme- 
diate union, are not only not proved, but they 
are, by English surgeons, regarded as abso- 
lutely hypothetical. 

The entire body of English and American, 
with a majority of the best German surgeons, 
agree in considering that the advantages in 
favour of union by first intention far outweigh 
the drawbacks which, in some rare cases, are 
attributed to it, while it is indisputable that 
the adoption of the secondary mode of union 
in all cases would be much less successful than 
the modern plan. How many there are in 
whom, by the prompt reunion of the divided 
parts, a degree of constitutional reaction, and 
ee suppuration is prevented, which 

ad they been allowed to take place, would, 
in all probability, have destroyed or greatly 
perilled life! Could it be afhrmed that the 
secondary union, though a slower, was always 
the safer process, the case would doubtless be 
a strong one; but the very reverse of this is 
the fact: in secondary union the soft parts, 
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which, at the time the operation was per- 
formed, were ample enough to form a good 
covering for the bone, are often so wasted by 
the long-continued suppuration, the pain and 
hectic fever produced by keeping the consti- 
tution under this drain, that when union is at 
last attempted, the covering for the bone is 
scanty, and the stump is conical. ‘The incon- 
veniences of the old mode are frequently very 
great, and, in too many instances, persons of 
good constitution, who would have recovered 
in a few weeks had a different plan been 
adopted, have fallen victims to an exhausting 
suppuration, or to the constitutional disturb- 
ance arising from a gleety and _ irritable 
stump. 

Velpeau contrasts the two modes of dress- 
ing in a very striking manner, by comparing 
the results of Baron Percy’s practice at the 
head of the military surgery of France, who 
adopted immediate union, with that of Pelle- 
tan, his contemporary, at the head of the 
civil hospitals of Paris, who was strongly pre- 
judiced in favour of the mode of union by 
granulation. Out of ninety-two soldiers thus 
treated by Percy, on the field of battle, eighty- 
six were cured in twenty-six days. By the 
same mode, Lucas lost only five out of seventy- 
five. Out of six operated on by Pelletan, 
where secondary union was preferred, five 
died ! 

The opponents of immediate union cast 
upon it the reproach of preventing the free 
flow outwards of the blood, pus, &c., that may 
ooze from the surface of the divided parts. 
The morbid products thus pent up, they say, 
macerate the stump, and excite irritation, 
which extends up the limb, giving rise to 
fuses of pus, between the muscles and tendons, 
phlebitis, secondary abscesses in the internal 
organs &c. But this manner of putting the 
question isscarcely fair towards the advocates of 
immediate union, every one of whom acknow- 
ledges the necessity, when such accumulations 
occur, of giving them a free exit. In many 
cases, however, the quantity of pus collected 
is so small, that it finds a sufficient vent along 
the ligatures. 

The remarkable success that has attended 
amputations in this country since the adop- 
tion of the treatment by immediate union, is a 
strong reason for the preference it universally 
obtains. But it cannot be denied, that it now 
and then fails, even under favourable circum- 
stances. What, however, is the result? The 
patient is in no worse condition, than if 
secondary union had been preferred at first. 
Nothing has been lost in the attempt, but the 
chance which the surgeon thought it his duty 
to give him of primary union. 

The question, however, remains, whether 
primary union should be attempted in all 
cases? We think not. Parts in a sloughy 
state, or which have been severely contused, 
will not unite in this way, and an attempt to 
effect it, would be worse than useless. Parts 
when not exactly in the healthy state, how- 
ever, will very often unite in the most favour- 
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able manner, and in such cases immediate 
union ought to be attempted. Not long since, 
one of the writers of this article saw Mr. 
Wickham, of Winchester, perform a partial 
amputation of the foot, in a case in which 
not only the bones, but the soft parts, were 
considerably altered ; the bones so much so, 
that there was no necessity of following the 
articulations, as the knife went through the 
bones themselves with the greatest ease, and 
yet the flap and bones united rapidly and 
kindly, with very little suppuration. 

Lo dress the stump properly requires great 
nicety and care, and it will not be too much 
to say, that upon these the success of imme- 
diate union must often depend. The section 
of the soft parts ought to be as even as pos- 
sible, and made in such a manner as to allow 
of their covering the bone so amply, that no 
effort shall be required to make them do go. 
The bone itself should not start beyond the 
surface of the deep-seated muscles, but be the 
centre and deepest point of the hollow cone, 
which they ought to form. 

Taking for granted that this state of the 
parts exists after a due performance of the 
operation, the surgeon now proceeds to tie the 
vessels, one by one. The large vessels are 
sought for in their situations, and being se- 
cured, the tourniquet, if one has been em- 
ployed, may be relaxed, in order the better 
to enable him to detect the smaller vessels, 
by seeing the blood spirting from their mouths. 
These he may tie or twist. When he has 
rendered himself master of the bleeding, he 
carefully and gently applies a soft sponge 
squeezed out of warm water, with which he 
cleanses the surface of the wound and sur- 
rounding parts from blood, foreign bodies, &c., 
wiping them with a piece of soft dry linen. 
This done, he disposes the ligatures in such a 
manner, as to keep them free from entangle- 
ment, cutting one of the ends off at the knot, 
and carrying each of them out at the point of 
the wound to which it is nearest. If the 
threads are numerous, they should not be 
collected together, as such an arrangement 
might prevent adhesion between the deep 
surfaces of the flaps; but if only a few vessels 
have been tied, the ends of the ligatures may 
be all brought out together at the inferior 
angle of the wound. 

The next step is to bring the divided sur- 
faces into close contact with each other. In 
the double flap or oval amputations, the line 
of union corresponds, of course, with that of 
the incisions themselves ; but in the circular 
method, they may be brought together, either 
in a vertical, or horizontal line; that in which 
the bone will be best covered, and the stump 
best shaped, ought to be preferred. 

The object in confronting the divided sur- 
faces is to obtain and maintain contact be- 
tween them at all points. It will not be 
enough to have the lips alone in coaptation— 
contact must also exist in the depth of the 
wound, The loose soft parts, therefore, are 
drawn gently down over the extremity of the 
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bone, and the wound is evenly closed from 
the bottom, the edges of the skin forming a 
straight line, corresponding to the small 
diameter of the limb. An assistant maintains 
the apposition, by pressing with the palms of 
both hands, while the surgeon, with both 
hands, takes a warm adhesive strap, and after 
applying one end of it to one side till it sticks 
firmly, carries it over the closed lips of the 
wound, and causes it to adhere in the same 
manner on the opposite side of the stump. 
In general, the first strap is applied over the 
centre of the wound, more especially when 
the line of union is extensive. Other straps 
are applied in succession, until the coaptation 
of the entire line is completed. When the 
straps are cut of equal width, small spaces 
should be left between them, more especially 
at the lower part, to admit of the escape of 
pus, or other matter from the wound. Some 
surgeons provide for this by making the ad- 
hesive straps somewhat narrower at the point 
that crosses the line of union than any other. 

Moderate compression will be required to 
effect complete coaptation at the bottom of 
the wound, and for this purpose, two linen 
compresses should be applied at each side of 
the base of the stump, which may be secured 
in the roller. The advantage of this will be, 
that as the roller prevents the retraction of 
the muscles, and gives the tissues that degree 
of support that protects them from the fusing 
of pus, so will the compresses prevent the 
formation of a large cavity at the bottom of 
the wound, which, even though the lips re- 
mained well closed, would result from the 
separation of the flaps at a greater depth from 
the surface, and in which an extensive sup- 
puration might take place, and destroy the 
chance of speedy union and cure. 

The adhesive straps may be lightly covered 
with a piece of lint or fenestrated linen, spread 
over with simple ointment; one or two lengths 
of soft linen, or lint folded as compresses, will 
complete the dressing. 

The best authorities in this country recom- 
mend the application of the roller, not only 
to give support to the dressings, but to pre- 
vent retraction of the muscles, and the co- 
nicity of the stump. The mode in which it 
is recommended to be applied by Alanson, 
Louis, Richerand, and Sir A. Cooper, is to 
make the first turns on the trunk, thence car- 
rying it down the limb in circular turns. 

In the circular amputations, few surgeons 
in this country at the present day ever em- 
ploy sutures to keep the edges together; with 
ordinary care, the roller and adhesive plaster 
being found sufficient for that purpose. 

Care after amputations.— As soon as the 
stump is dressed, the patient should be ear- 
ried to bed, and if he feel faint, a little wine 
should be given. He should be made to take 
an easy position in bed, and the stump should 
be protected by means of an iron or wooden 
semi-circle, which will at the same time sus- 
pend the bed clothes. The stump itself should 
rest on a pillow or cushion in a horizontal 
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position. It is recommended by some sur- 
geons to elevate the stump, in order to pro- 
cure the complete relaxation of the muscles, 
and diminish the tendency of the blood to- 
wards the wound. This elevation, however, 
may be carried too far, and most probably the 
horizontal position, recommended by Hippo- 
crates, in which the limb approaches the state 
of semiflexion, is the best. In the larger 
amputations, the pain and loss of blood are 
sometimes so considerable, that the powers 
of the patient soon after the operation seem 
to be greatly depressed. It will be, therefore, 
proper to administer some anti-spasmodic or 
stimulant, and keep every thing about him in 
a state of perfect stillness, that the depression 
under which he labours may dispose him to 
sleep. It will be often found useful to fix, by 
straps or strong pins, the stump to the cushion 
on which it is supported, to obviate the agita- 
tion, twitching, and subsultus, which might 
else either interrupt or even prevent sleep alto- 
gether. Sometimes the spasms of the stump 
occasion great distress, preventing sleep for a 
long time, and exposing the patient to the 
misfortune of having a conical stump. When 
this is the case, recourse must be had to the 
free use of camphor and opium, to the com- 
pression of the limb with a bandage, and to 
the proper fixation and semiflexed position 
mentioned above. In the old methods of 
amputating, spasm was a very formidable oc- 
currence, often defying all control, and termi- 
nating in tetanus and death. 

After amputations as they are now performed, 
these spasms decline in general from the first 
day, when they are at the highest, to the 
fourth or fifth, when they generally disappear. 
It has been observed that those who, by an 
effort of heroic constraint, repress every ma- 
nifestation of suffering during the operation, 
are peculiarly predisposed to spasm. There 
is nothing surprising in this: the effort must 
greatly exhaust the nervous energy of the 
patient, and be thus conducive to nervous 
accidents. He should be directed not to im- 
pose too stern silence upon his pains ; his cries 
of distress are not only natural, but assua- 
ging. 

The immediate union of the wound will be 
best favoured by keeping the stump cool. Cold, 
or iced water is employed for this purpose ; 
and some surgeons steep their compresses in 
water containing a certain portion of spirit. 
When the stump is kept wet, a large piece of 
oil-cloth should be made use of to protect the 
bed, Cold may be applied still more commo- 
diously by enveloping the stump in one or two 
bladders, partially filled with cold or iced 
water, to be changed for others when the 
temperature increases. One of the best 
topical refrigerants with which we are ac- 
quainted, is produced to hand by putting 
powdered camphor between two pieces of 
cambric, and applying them wet. 

Accidents that may arise during the operation. 
—The most formidable of these is hemor- 
rhage. Notwithstanding the resources we 
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possess in the tourniquet, compression by the 
hand of an intelligent assistant, the pad, key, 
&c., cases occur now and then, in which, from 
particular causes, a considerable quantity of 
blood may be lost. This may arise from a 
variety of causes : the means for preventing the 
hemorrhage may have been badly applied, or 
the individual case requiring the operation 
may be of such a nature, that they cannot be 
properly applied ; or again, the tissues divi- 
ded may be so abundantly supplied with 
blood-vessels preternaturally dilated, that the 
compression is ineffectual. 

When the hemorrhage is so abundant as to 
endanger life, there is no time to be lost ; the 
operation must be terminated as speedily as 
possible. Three or four of the principal bleed- 
ing vessels may be commanded by the assist- 
ants, while the surgeon applies rapidly and 
successively his ligatures ; or, if several tor- 
sion forceps be at hand, the mouths of the 
bleeding vessels may be locked in their beaks, 
and thus held until the surgeon can tie them 
at his ease. This instrument will be found 
invaluable in these cases ; more especially in 
amputating on the field of battle, where the 
assistants are few in number. When the am- 
putation is performed with flaps, an assistant 
can make compression on the principal vessels, 
by grasping in both hands the whole mass of 
the flap itself, and ligatures may be applied at 
once, without waiting till the bone is sawed 
off. 
The hemorrhage may arise from the veins ; 
in which case, it may be caused by the com- 
pression made upon the limb. Ina case in 
which one of the writers of this article per- 
formed an amputation of the thigh for a dis- 


eased knee-joint, with extensive ulceration, 


and abundant suppuration, no sooner was the 
tourniquet applied, than the venous blood, the 
return of which it prevented, burst out, in 
black and copious streams, from the ulcerated 
cavity at the joint. 

It has been recommended to tie the bleed- 
ing veins in such cases—a practice which ought, 
if possible, tobe avoided. If the bleeding de- 
pends upon undue pressure, it will cease upon 
its removal. The return of the venous blood 
may also be checked by the patient’s straining 
and holding in his breath, in which case, he 
should be directed to breathe freely, and 
refrain from effort of every kind. 

It sometimes happens, when all the bleed- 
ing vessels have been tied, and the dressing 
is completed, that an oozing of blood takes 
place, or even some of the small vessels, that 
on exposure, had retracted, and immediately 
ceased to bleed, furnish blood afresh, as soon 
as the patient has become warm in bed. This 
effect of re-action requires to be carefully 
watched. Dupuytren, in order to obviate 
this occurrence, used to defer the dressings 
for several hours, in expectation, that on re- 
covering from the shock of the operation, 
these small vessels might be discovered and 
secured. It will be best prevented by the 
application of cold to the stump. The bleed- 
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ing from the capillaries may depend on the 
tightness with which the roller is applied ; 
and, should such be the case, it should be 
slackened. If the quantity effused be not 
sufficient to produce a feeling of distress from 
tension, it will be best not to disturb the 
dressings, further than to slacken the roller, 
remove the compresses, and expose the stump 
to the action of the cold; for this purpose 
the compresses may be kept wet, or ice may 
be applied in bladders. 

The hemorrhage may arise also imme- 
diately after the operation, from the ligature 
slipping off the vessel. In this case, the tour- 
niquet, if it be left on the limb, should be im- 
mediately tightened, or the vessel may be con- 
trolled with the fingers; the dressings should 
then be removed, and the vessel secured ef- 
feetually by placing the ligature in a proper 
manner ; if the coats of the vessel have given 
way, it should be drawn out, and tied with a 
round or thick thread, which will make sufficient 
pressure, without cutting the vessel across. 

Removal of the first dressings.—If there be 
nothing in the stump to call for particular 
attention on the part of the surgeon, the first 
dressings should be allowed to remain undis- 
turbed till the fifth or sixth day. Any con- 
siderable accumulation, however, of blood in 
the cavity of the stump, by acquiring irrita- 
ting qualities, or tightening the adhesive straps 
to a painful degree, will require a much earlier 
disturbance of the dressings. Their renewal 
is in general much dreaded by the patient ; 
but, if the surgeon proceed methodically, and 
with due care, he will not give any pain worth 
speaking of, nor will he disturb the adhesions 
already formed between the edges of the 
wound. The blood and serum which has 
glued all the dressings, being now dry and 
hard, should be softened with soft sponge 
dipped in warm water, or the water may be 
made to fall in a gentle stream upon them, 
until they become thoroughly softened, when 
they will separate easily. “The roller and 
compresses are removed first, and then the 
adhesive straps in succession. If the stump 
be large, each strap should be removed, and 
replaced by another before the next strap is 
disturbed ; by this means, only one point of 
the wound is deprived of support at a time. 
Before the application of the fresh strap, the 
exposed part of the stump is gently spunged 
and wiped dry. 

In detaching the ends of the straps, they 
should be raised, first, on one side, till the 
skin is uncovered nearly down to the edge of 
the wound, and then on the other side, ap- 
proaching the wound in the same manner ; 
both ends are then laid hold of, and gently 
raised perpendicularly from the surface of the 
stump. It is not uncommon for some of the 
small ligatures,.to come away with gentle 
traction on the fifth or sixth day ; the larger 
ones may be removed on the tenth or twelfth. 
If they should remain after the fifteenth day, 
gentle tractions should be made on them at 
each time of renewing the dressings, 
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Secondary accidents after amputation. — At 
the period when the ligatures come away, and 
even long after, hemorrhage may take place. 
The healing of wounds from amputation by 
immediate union has tended more than any 
thing else to diminish the frequency of this 
accident. In this mode, the divided vessels 
are not exposed, nor irritated by any thing, 
beyond the ligature itself’: they are covered 
by, and in contact with parts living like them- 
selves, and with which they soon become in- 
timately united. One of the great causes of 
the inflammation of the stump and its vessels 
is thus guarded against, and the ulceration, 
through means of which the ligature is freed 
from the vessel on which it had been applied, 
is in almost the universality of cases limited . 
to that point alone. 

It does, however, happen, in some rare 
cases, that inflammation and suppuration tak- 
ing place in the coats of the arteries of the 
stump, the coagulum, instead of becoming 
organized and obturating the vessel, is ex 
pelled, and hemorrhage occurs, at a period 
when the stump is all but completely healed, 
the blood flowing from the fistulous tracks of 
the ligatures. 

Secondary hemorrhage may also occur, 
when the stump having been attacked with 
inflammation, the soft parts become sloughy. 
Under these circumstances, the obliteration 
of the vessels does not take place, and the 
blood may burst out from one or more of 
these vessels at the same time, or in succes- 
sion. This is observed to occur in cases 
where amputation has been performed for 
mortification of a limb arising from internal 
causes, or when the vessels had been in a dis- 
eased condition prior to the operation. 

The period at which consecutive hemor- 
rhage may occur, will vary according to cir- 
cumstances, from the end of the first to that 
of the fourth week, and is, generally speaking, 
a very serious and often unmanageable acci- 
dent. 

When the artery has been re-opened by the 
progress of sloughing or ulceration, it will, 
perhaps, be hopeless to attempt securing it 
again in the same place where these morbid 
processes are in activity. Sanson, however, 
was successful in a case, where he secured the 
mouth of the bleeding vessel, including in his 
ligature a portion of the soft parts which he 
dissected for some way upwards. 

It has been recommended to make com- 
pression on the course of the arterial trunk, 
by means of a pad. J. L. Petit was success- 
ful with an instrument called a garrot, which 
he invented for a case of this kind, and by 
which a pad might be pressed on the course 
of the artery or a piece of sponge or agaric 
might be maintained against the bleeding 
mouths of the vessels themselves. This mode 
of using compression, particularly in thigh 
stumps, has been favourably spoken of by 
White and Hey, but they prefer compression 
by the hands of assistants who would take the 
duty in turns; the pressure to be kept up 


AMPUTATION. 151 


until granulations arise, and all likelihood of a 
return of the hemorrhage ceases. The fa- 
tigue to which the assistants would be ex- 
posed in this service might be easily spared, 
as the materials with which it is made, either 
agaric or sponge, might be readily applied, 
with proper and regular force, by means of a 
compress and roller. 

Should all these means, however, be un- 
successful, the surgeon has still in reserve a 
oven resource in the ligature of the artery 

igher up in the limb. Having determined 
on the point at which the vessel is to be tied, 
he cuts down to it, and places the ligature 
upon it, as in the operation for aneurism. In 
this object too, he is not quite certain of not 
being disappointed ; for the vessel may be 
unsound even here, or, what is more likely, 
the collateral vessels may still continue to 
carry the blood to the perforated vessel, from 
which the hemorrhage took place. M. Roux, 
who recommends the practice, had a patient 
in the Charité on whom he amputated the 
leg. Secondary hemorrhage, from ulceration 
of the popliteal artery, compelled him to tie 
the femoral artery, but the hemorrhage was 
only momentarily interrupted : the blood con- 
veyed by the collaterals into the lower part 
of the artery gushed out as fiercely as haere! 
and the unfortunate patient, was obliged to 
submit to have his thigh amputated to save 
his life. 

There is another form of consecutive he- 
morrhage, mentioned by Gouraud, resulting 
from the irritation of a necrosed bone. Com- 
pression will have no effect in arresting it: 
the dead bone must be removed, and the 
dead soft parts cut away, before the hemor- 
rhage, which is sometimes considerable, can 
be commanded. 

But whatever be the plan resorted to for 
checking the hemorrhage, if the soft parts of 
the stump are in a sloughy state, or otherwise 
ill-conditioned, their vitality must be modified 
before they will put on healthy action. For 
this purpose, Hey recommends the applica- 
tion of lint soaked in equal quantities of lemon 
juice and rectified spirit of wine. 

Inflammation of the Stump.— When the 
surfaces have been properly put in contact, 
the dressing performed without making un- 
due compression, and the stump is kept cool, 
it will seldom inflame; but on the contrary, 
the reaction will be slight, and adhesion will be 
found to have taken place extensively, often 
indeed at all points, except those occupied by 
the ligatures. It sometimes, however, hap- 
pens, possibly in most cases from want of 
proper attention at the time of applying the 
dressings, that blood effused from a neglected 
vessel, or pus thrown out from surfaces irrita- 
ted and indisposed to adhesion, stagnates at 
the bottom of the wound, thus forming a 
focus, from which inflammation of an unfa- 
vourable character extends over the whole 
stump. At first there is an increase of the 
local pain, the parts swell, and the feeling of 
constriction becomes more and more distress- 


ing; the pulsation of the vessels becomes 
sensible, extending towards the trunk; the 
edges of the wound are gaping, and of a livid 
red. The pulse is full and frequent, the 
countenance flushed, the eyes brilliant, the 
tongue red. If the dressings be not speedily 
removed, the traumatic fever reaches its 
height, and delirium supervenes. 

No time should’ be lost in removing the 
adhesive straps and freeing the stump from all 
constriction. It may be fomented, or at once 
enveloped in an emollient poultice. If the 
inflammation is allowed to proceed unchecked 
the lymphatic vessels redden, and the gan- 
glions swell, the muscles retract, the wound 
bursts open, giving issue to a small quantity 
of dirty pus, and its surface exhibits a greyish 
hue ; this inflammation is of the erysipelatous 
kind, and prone to terminate in gangrene. 
Vigorous and vigilant treatment, local as well 
as constitutional, will now be necessary, not 
only to avert the danger with which life is 
threatened, but to prevent such extensive 
sloughing, as would deprive the bone of a 
proper covering, and expose the patient to 
the miseries of a conical stump. 

Sometimes the mere exposure of the parts, 
and the cessation of all constriction upon them, 
will give a sufficient check to the progress of 
the untoward symptoms. Sometimes, how- 
ever, this will not be enough. The local 
symptoms still persist, resembling closely those 
of hospital gangrene; abscesses are formed 
here and there, and extend upwards; and 
low fever, with stupor, or excessive prostra- 
tion supervenes. In this state, various reme- 
dies, both local and general, may be had re- 
course to ; some surgeons combat the inflam- 
mation by covering the surface of the’ stump, 
with leeches, emollient poultices, or emollient 
and narcotic fomentations ; some prefer free 
and deep incisions. Larrey, Dupuytren, and 
others speak highly of the actual cautery. 
The general indications are those of typhoid 
fever. 

Conical stump.—Louis was the first who dis- 
covered the real cause of this evil. The re- 
traction of muscles depends on the number 
and length of their fibres, and is proportionate 
to these two conditions. If two muscles be 
cut across, the fibres of one being three 
times longer than those of the other, the re- 
traction in two portions of the longer fibres 
will be three times as great, as in two portions 
of the shorter; the third or internal portion 
of each retracts least, the fibres are shorter, 
being internal, and united to the neighbour- 
ing parts by more dense cellular tissue. The 
looseness or density of the cellular tissue, 
which connects them with the surrounding 
parts, contributes also to the extent of the 
retraction. Since the mode of dividing the 
muscles recommended by Cheselden and J. L. 
Petit was adopted, the conicity of the stump, 
which was formerly a frequent consequence 
of amputation, is now but very rarely ob- 
served; it however occurs sometimes from 
miscalculation as to the size of the flaps, but 
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much oftener from retraction of the muscles, 
in consequence of sloughing, or long continued 
suppuration. 

The greatest number of conical stumps 
occur after field amputations, where, from the 
hurry attendant on their performance, imper- 
fect dressings, and the want of sufficient assist- 
ance, the parts inflame, suppurate, and retract. 

After retraction, the muscles are seen drawn 
high up in their sheaths; the external layers 
are the most retracted, the internal still ad- 
hering to the bone, which, contrary to the 
rules of the art, forms the centre of a project- 
ing instead of a hollow cone. When conicity 
is the result of miscalculation .on the part of 
the surgeon, at the time of the operation, Mr. 
Guthrie recommends the removal, by the saw, 
of such an additional portion of the bone as 
will allow the remainder to be well covered ; 
and he thinks it is better to. do so at once, 
before attempting to dress the stump, than to 
expose the patient to the necessity of under- 
going another operation at a future time. The 
surgeon should bear in mind that the degree 
to which the muscles retract, varies in differ- 
ent subjects, that his calculation may be erro- 
neous from cedema, or fulness of the limb, 
and that he must endeavour to be on the safe 
side by saving sufficient soft parts to form a 
good covering. 

Abscesses and sinuses of the stump and limb. 
——As a consequence of inflammation, matter 
in more or less quantity may be formed in the 
stump, and being pent up, it burrows, and ex- 
tends into the neighbouring parts. Its pro- 
gress upwards is facilitated by tracks of cellu- 
lar tissue lying between the muscles and by 
the open ends of tendinous sheaths. Some 
amputations, such for instance as those of the 
wrist and tarsus, are peculiarly liable to this 
accident, owing to the numerous synovial 
sheaths which surround the stump. The 
most serious consequences may arise, if this 
diffusion of the matter be not prevented in 

time. Counter-openings must be made, wher- 
ever they are required, to give a clear and 
speedy exit to the pus. The mode of forming 
those counter-openings has been already de- 
scribed in the Article Asscrss. The reaccu- 
mulation of the matter must be guarded 
against by the proper application of graduated 
compresses along the track of the sinus, and 
expulsive pressure should be gently made at 
each time of dressing, in order to prevent any 
lodgment. With due care, and a proper out- 
let for the matter, the frightful mischief which 
would arise from its extension up the limb, 
will be prevented. 

Necrosis—When amputation is performed 
according to the rules laid down in the pre- 
ceding part of this article, all proper precau- 
tions having been taken to preserve the life of 
the bone, this accident will rarely occur. 
With the older surgeons, who held to the 
pernicious practice of scraping the bone, and 
detaching from it, the soft parts, and the pe- 
riosteum, the death of some portion of the 
bone, was not only an ordinary, but an inevi- 
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table event. Now, as well as then, it is 
most commonly the consequence of want of 
protection, or sufficient covering from the soft 
parts. 

But in some rare instances, the exfoliation 
may arise from the injury done to the bone 
by the operation, or in consequence of its 
being in a diseased state. The bone may 
also become denuded, and exfoliate from vio- 
lent inflammation and long continued suppu- 
ration, or sloughing of the stump. 

M. Renaud mentions another cause of 
necrosis, viz., the inflammation of the medul- 
Jary membrane. According to his observa- 
tions, the periosteum is detached, and the 
bone dies in the extent occupied by this form 
of inflammation; abscesses are also formed in 
the vicinity of the bone. The stump itself, 
though not inflamed, has a doughy feel ; and 
in some instances, a yellowish hue; and the 
suppuration is abundant. 

When only a small portion of the bone is 
affected, it will be thrown off, in some cases, 
after a considerable lapse of time, in the form 
ofa ring, and the stump heals immediately. 
When the sequestrum extends to the height 
of several inches, it is a debated point whe- 
ther it should not be resected out at once, or 
left to be detached by the slow and natural 
process of separation. Some surgeons repre- 
sent this as a very trifling, others as a most 
serious operation; and both opinions are 
correct, according to the nature of the case. 
When the portion to be removed is small, 
and easily accessible to the saw, the operation 
will be but a very trifling one; but when, on 
the contrary, the skin and muscles have 
shrunk away from the bone to a considerable 
extent, its removal may be likened to a second 
amputation. Bertrandi recommends a per- 
pendicular fork of wood, whereon to rest the 
necrosed bone, while the saw is applied to it 
close to the flesh. When exfoliation takes 
place, long after amputation, the sequestrum 
may be sometimes detached by the forceps ; 
and as a preparation for this event, it will be 
proper at the time of dressing to shake and 
work on its end ; if it vacillates in any de- 
gree, the attempt may be made with some- 
what greater force. 

Velpeau affirms that necrosed portions of 
bone are sometimes shut in by the surround- 
ing soft parts, and that the cure takes place 
without their being detached at all. He 
mentions a case where the stump suppurated, 
in which the ends of the tibia and fibula were 
completely necrosed. After remaining ex- 
posed for a long time, they became gradually 
lost in the soft parts, and cicatrization took 
place. 

When there is considerable denudation, 
and it becomes necessary to remove the dead 
bone, care should be taken to detach the’ 
muscles to a sufficient extent to secure a good 
covering for the remaining portion, and in so 
doing, to avoid as much as possible the great 
vessels and nerves. 

Cystitis. — When amputations have been per- 
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formed for the removal of a considerable extent 
of parts, the abdominal limb for instance, a de- 
gree of irritability in the bladder, in some rare 
instances, proceeding to inflammation may be 
observed. This phenomenon in all probabi- 
lity is nothing more than a modification of the 
reactionary effects of the operation. Some 
surgeons, however, explain it in a different 
way, from observing that its occurrence is 
coincident with the application of a blister. 
At all events, it is certain, that we are some- 
times compelled to use a catheter after ampu- 
tation in persons who had never previously 
felt the slightest symptom of derangement in 
the functions of the urinary organs, and 
taking it therefore for granted that such a 
predisposition exists, we should be very cir- 
cumspect in the employment of such remedies 
under the circumstances. . 

Phlebitis—The phenomena accompanying 
this species of inflammation have been long 
known, but the rationale of their development 
has been till very recently but imperfectly 
understood, and even now the ingenious 
theory on which it rests is not universally 
acknowledged. 

The inflammation of the veins, either alone 
or in connexion with the surrounding parts, is 
manifested by symptoms, which deserve par- 
ticular attention, for it is only by taking such 
steps at the very outset, as are calculated to 
arrest their progress, that we can hope to save 
the patient’s life. When pus is formed in the 
veins, and the internal organs are irritated b 
the circulation of this fluid with the blood, the 
patient’s doom may be said to be sealed, as 
the case is almost beyond the resources of 
art. 

The inflammation of the veins is marked by 
a train of local and general symptoms: the 
stump feels tense, swollen, and excessively 
painful ; the removal of the dressing, however 
carefully performed, is torture to the patient ; 
the fever runs high, and is continued beyond 
the ordinary period ; the tongue becomes dry 
and dark, and the strength gradually. fails. 
The course of these phenomena is rapid. 
Matter is soon formed, which, mixing and cir- 
culating with the blood, gives rise to another 
and more formidable train of symptoms : 
the patient has sharp rigors, and is very much 
agitated; to these succeed a burning hot 
stage, and an abundant and clammy perspira- 
tion ; the countenance is sunk and earthy, the 
pulse frequent, small, and trembling ; the skin 
is clammy, or very hot and dry; in a word, 
the traumatic has been converted into a ty- 
phoid fever, and the prostration of strength is 
extreme. The adhesions that had taken place 
in the stump are dissolved ; the character of 
the suppuration is altered ; the surface of the 
wound is greyish and gleety; burning pains 
are felt up the limb ; the muscles retire within 
their sheaths, and the bone protrudes. 

If we now turn our attention to the patho- 
logical alterations that have taken place in 
remote organs, we shall see how extensive 
and deadly the lesions are which follow the 
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inflammation of the veins. Collections of pus 
are found in the lungs and liver, in the serous 
cavities, and in the articulations; they are 
also found, though less frequently, in isolated 
focuses in the spleen, kidneys, or diffused in 
the cellular tissue, and even in the substance 
of the muscles. In the parenchymatous or- 
gans these focuses are observed, sometimes in 
the same organ, progressing through the va- 
rious gradations between a simple stain or 
ecchymosis and a true purulent collection. 
Analogous differences are observed in the 
conditions of the altered product itself; in 
some instances, as in the lungs, pure pus may 
be pressed out of the small branches of veins ; 
in others, as in the liver, the pus seems to be 
blended with, or infiltrated into isolated points 
of the organ which are softened, and of the 
consistence of cheese; the circumference of 
these points is highly injected. 

Some years ago, it was supposed by Vel- 
peau, Ribes, and others, that these formations 
were produced by the deposition of pus which 
had been absorbed at the suppurating surface. 
This was the opinion of Quesnay, who ima- 
gined that the pus was not formed in the 
vessels, but that, being carried into them by 
the absorbents, it was subsequently deposited 
by those vessels throughout the different or- 
gans of the economy. : 

M. Dance’s researches on this interesting 
subject, have led to a different and perhaps to 
the correct explanation of the mode in which 
these lobular alterations are produced. M. 
Dance states that the pus formed by the local 
inflammation of the veins is intimately mixed 
with the blood, which being thus rendered 
more fluid, is extravasated in the cellular 
interstices of the organs; it here acts as a 
foreign body, determining an inflammation of 
a peculiar character, passing rapidly through 
its several stages, and terminating necessarily 
in suppuration. (See Purutent Depors.) 

When the first symptoms of this very for- 
midable accident are observed, it will be best 
to soothe the stump with emollient and nar- 
cotic fomentations or poultices. General 
bleeding will be indicated according to the 
state of the patient. In the second stage, the 
strength of the patient must be sustained, and 
for this purpose, wine and bark have been 
favourably spoken of. Blandin was success- 
ful in a case which he regarded as hopeless, 
by powerfully exciting the secretions, and by 
the use of blisters, both to the limbs and trunk. 

The other accidents common to operations 
in general, such as, excessive pains during and 
after the operation, lipothymiz, and even 
death itself, will be noticed under the proper 
head, OpERATION. 

Progress of cure in the stump.—When the 
process of cicatrization goes on without inter- 
ruption, it differs in no respect from what: is 
observed to occur in other wounds. The 
period immediately after the amputation, and 
up to the third or fourth day, is marked b, 
the twitchings and spasms of the limb, and a 
degree of inflammation, in general slight, 
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which is necessary for the accomplishment of 
the adhesive process. When the stump is 
kept cool, the traumatic fever is slight, and 
the sympathetic disorder of the remote or- 
gans is scarcely perceptible. 

As soon as the wound is completely cica- 
trized, the edges are puckered all round ; the 
muscles converted into a whitish fibrous tissue, 
the blood-vessels transformed into ligamentous 
cords, and the nerves are all blended toge- 
ther in the cicatrix. The nerves are enlarged 
at their extremities, sometimes to a consider- 
able size. These productions are formed by 
the indurated neurilemma, and are often the 
seat of pains, which are felt more especially at 
the changes of the weather. 

The sawed extremity of the bone under- 
goes also considerable change: the first effect 
of the reaction is a tumefaction of its tissues. 
A gelatiniform secretion takes place both 
from the periosteum and the medullary mem- 
brane ; it is shed over the whole osseous and 
medullary surface, and is finally ossified. 
When this process is completed, the tumefac- 
tion subsides, and even the bone becomes as 
it were atrophied, so that its end grows 
smaller, and more pointed, adhering to the 
cicatrix in the same manner as the surround- 
ing soft parts. 

Modification of the constitution after the 
ablation of a ltimb.—When the general health 
is perfectly re-established, it often happens 
that the person who has a limb amputated, 
becomes suddenly corpulent. This is easily 
explained ; the quantity of food consumed 
being the same, and the quantity of parts to 
be nourished being diminished, the nutrition 
is relatively augmented. The effect of this 
plethora is often manifested in palpitations of 
the heart, headach, somnolency, &c. The 
practitioner should check any tendency to 
congestion by appropriate means, by bleed- 
ing, purging, &c., until such time as the 
equilibrium becomes finally established, and 
the economy is habituated to the new state of 
things. 


PARTICULAR AMPUTATIONS.—SUPERIOR 
EXTREMITY. 


So great is the value of the least portion of 
the thoracic limbs, that the rule, in regard to 
the amputations to be performed on them, is 
to preserve all we can; or, in other words, 
to operate at the most remote point from the 
trunk, at which the lesion requiring amputa- 
tion will allow. With the caution thrown out, 
as regards articulations, particularly those of 
large extent, it may be stated, that amputa- 
tion, on the various parts of the thoracic 
member, may be performed either in the 
continuity or in the contiguity: the points 
for operation being at various parts of the 
fingers, at their joints with the ends of the 
metacarpal bones, or in the continuity of 
these bones, at the carpo-metacarpal and 
wrist-joints ; at various parts of the fore- 
arm and arm, at the elbow and shoulder- 
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joints, and amputation has even been per- 
formed on the clavicle and scapula. 


AMPUTATION OF THE FINGERS. 


The amputation of the fingers is scarcely 
mentioned by the ancients. When first re- 
sorted to, it appears to have been generally 
performed in the continuity, and as late as 
the time of Fabricius Hildanus, it was the 
custom to chop off parts of the fingers, with a 
kind of hatchet, or with a chisel and mallet. 
At the present day, it is most commonly per- 
formed at the joints. It is, however, unques- 
tionably, in some cases, more advantageous 
to saw through the bone ; when the injury is 
limited to the joint, it will be better to am- 
putate just beyond it, than to pass a whole 
phalanx length of sound parts to reach the 
next joint. This opinion is supported by 
Ledran, Velpeau, Guthrie, and many other 
English surgeons. 

In these, as in all other amputations, the 
operator should bring to his mind the ana- 
tomical structure of the parts on which he 
has to act. The fingers are formed, each of 
three phalanges, somewhat convex posteriorly, 
and slightly concave on their palmar surface. 
On their dorsal surface is expanded and fixed 
the tendon of the extensor muscle, a small 
quantity of cellular tissue, and a fine and sen- 
sitive integument covered anteriorly by the 
nail. Fixed to their palmar surfaces, lies a 
fibrous sheath, lined by a synovial membrane, 
which is reflected from the two flexor tendons 
it contains. One of these tendons is inserted 
into the tubercle of the third phalanx, whilst, 
the other held close in its place by a fibrous 
band, is implanted by two strips, one on each 
side into the second phalanx at about its mid- 
dle. There is, besides, a good deal of cellular 
tissue modified to support the skin which is 
here converted into a membrane of special 
sensation. ‘There are also two arteries, one 
at each side, with their accompanying veins, 
and two large nerves similarly disposed, which 
exhaust themselves chiefly on the skin, at the 
end of the last phalanges. The digital articu- 
lations, strictly so called, are ginglymous; the 
metacarpo-digital or knuckle-joints are enarth- 
rodial. 

The bare enumeration of the parts entering 
into the structure of organs devised for such 
admirable and infinitely varied motions, and 
connected by an additional bond of sympathy 
with the rest of the economy, as the organs 
of touch, will be sufficient to warn the surgeon 
that the ablation of them may be sometimes 
attended with serious consequences. When 
inflammation arises, it is easily propagated 
along the sheaths to remote and important 
parts. It will also be obvious that the soft 
parts on the palmar are better adapted than 
those of the dorsal surface, to form a flap, and 
that compression by the dressings instead of 
ligatures, may, if the surgeon pleases, be em- 
ployed to stop the bleeding. 

The bones of the fingers are large in rela- 
tion to the quantity of soft parts from which 
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the covering after amputation is to be derived, 
and when sawn through, present a large ex- 
tent of sharp edge to the skin, which is almost 
their only covering. Whilst, on the other hand, 
their articular ends present a round surface 
for this covering. Amputation at the joints of 
the phalanges is, therefore, a better operation 
than that performed in the continuity of these 
bones; but its superiority is not so decided 
as to compensate for the loss of the least por- 
tion of the finger that may be useful; con- 
sequently, it should be performed in prefer- 
ence when it inflicts less curtailment than the 
other, unless the portion be too short to be 
of any use (the limit in point of utility may 
be stated at one-half for the last, and one- 
third for the first and second phalanges), and 
it should, of course, be preferred when the 
curtailment by either operation would be 
about the same. 

Some have advised, rather to remove the 
whole finger than to leave the first, or any 
part of the first phalanx ; because, say they, 
this phalanx having no flexor tendon inserted 
into, or bound down to it, would yield to the 
extensor, and stand out so as to be incon- 
venient. But this opinion appears to be 
erroneous, inasmuch as the end of the ten- 
don becomes blended in the cicatrix or fixed 
to the bone, so as to move the latter. There 
is, therefore, no reason to remove a portion 
of the finger, because the tendon is not at- 
tached to it, still less to adopt the suggestion 
which Lisfranc makes to incise or lay bare 
the tendon, and which might cause trouble- 
some inflammation. It is, besides, an over- 
sight to say, that the tendon has no attach- 
ment to the bone, it being in reality so at- 
tached by a white fibrous bridle to this first 

halanx. 

Although a surgeon may amputate portions 
of a finger with tolerable facility, unaided, 
it will be better to have the finger presented 
to him extended by an assistant, who will sup- 
port the hand, and keep the other fingers 
bent in the palm. 

There is some difference as to the celerity 
with which amputation of the fingers may be 
performed by these two methods. When the 
phalanx is removed by disarticulation, it is 
done almost in the twinkling of an eye ; but 
when the bone is to be sawed, it is more 
tedious. But whether in the contiguity, or 
in the continuity, the operation may be per- 
formed, perhaps, with equal advantage, either 
by the circular or the flap method. 

Circular method.—The skin, with its cellular 
tissue, is to be divided round the finger with 
a narrow scalpel, or bistouri, and then drawn 
back or dissected off, to the extent of about 
half the small diameter of the phalanx ; a se- 
cond incision is to divide the fibrous tissues, 
and make a track for the saw, at the place to 
which the edge of the skin has been retracted, 
and there must the bone be sawn through. 
The surgeon will find it advantageous to use 
what the joiners call a dove-tail saw, and 
while sawing the bone to place the finger on 
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a firm cushion. When the surgeon operates 
in the contiguity, he is to open and cut through 
the joint, after the divided skin has been drawn 
back to it, in the manner described in the flap 
amputation. The circular method is much 
employed in England, and is, for the forma- 
tion of a good digital stump, as good as any 
other. 

Flap method.—The flap method for the 
removal of the fingers includes several dif- 
ferent modes. It may be performed with a 
single palmar or a single dorsal flap, according 
to Lisfranc’s plan ; or by a right and left flap, 
cut from the sides of the finger, according to 
Maingault’s plan, which is justly censured by 
Blandin ; or by a dorsal and palmar flap, each 
of equal length ; or, in fine, by a dorsal and 
palmar flap, the latter being made longer than 
the former. 

With a single palmar flap.—In Lisfranc’s 
mode of performing this operation, the hand 
in pronation, the phalanx to be removed is 
bent, the edge of the knife is made to enter 
at the side of the finger about a line or two 
in front of the transverse fold of skin that 
marks the situation of the joints. The edge 
of the straight bistouri being inclined, as if he 
aimed at the centre of the condyle behind it, 
the joint is opened at the first stroke; the 
handle of the bistouri being now brought 
down to the horizontal, the edge comes in 
contact with the skin at the back of the joint, 
which, with the extensor tendon, it divides, 
laying open the joint itself. ‘The lateral liga- 
ments being stretched are easily divided by 
inclining the edge, first to one side, and then 
to the other. The operation is terminated 
by forming a semicircular flap of sufficient 
length from the soft parts of the disarticulated 
bone, by directing the edge of the bistouri 
nearly parallel to the bone, from behind for- 
wards. 


Fig. 9. 


Vig. 9, Lisfranc’s method of amputating a finger: the 
jlap is taken from the palmar surface of the phalanx 
to be removed. The surgeon ts operating on the 
left hand, and holds the knife in his left hand. 


With practice upon the dead_ subject, 
these several steps may be executed. with 
such rapidity as to form but one continuous 


156 


sweep. In forming the flap, we should be 
very careful to have it of the proper size. 
Delpech used to ascertain the proper length 
of the flap, by measuring it against the arti- 
cular head which it was destined to cover, 
before he completely cut it. This operation 
may also be performed by passing the bistouri 
flat, from side to side, through the soft parts 
in front of the joint, on the palmar surface ; 
then lifting up the flap, laying open the joint, 
and completing the division by carrying the 
knife out at the dorsal side. 

With a single dorsal flapy.—tin forming the 
flap from the dorsal integument, the first 
process above described is reversed. The 
phalanx to be removed is presented in supi- 
nation ; the skin being retracted by an assist- 
ant, is divided transversely about a line or 
two in front of the palmar fold of the joint ; 
the sheath, tendons, and articular ligaments 
are next divided, and a semicircular flap is 
formed from the skin of the phalanx which is 
to be removed. 

In the former plan, the cicatrix being on 
the back of the finger is more exposed ; but 
to compensate for this disadvantage, the flap 
cut from the palmar surface is thicker and 
protects better. The dorsal flap, in general, 
is only had recourse to where the palmar soft 
parts have been too much damaged to make 
a good covering for the end of the bone. In 
forming the palmar flap, the tendon, owing to 
the obliquity of its section is liable to protrude 
beyond the skin. In snch a case, the pro- 
truding portion must be removed; and, for 
this purpose, it will be best to employ strong 
, clean cutting scissors. 

With a palmar and dorsal flap.—The pha- 
lanx to be removed is presented bent and in 
pronation. An assistant, holding the hand, 
keeps the other fingers strongly bent out of 


Fig. 10. 


= 
Fig. 10 represents the amputation of a finger with a 
double flap, palmar, and dorsal. It has also been 
made subservient to the illustration of the amputation 
ve a finger from the hand, the subject treated of in the 
ollowing section. 
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the way of the knife. The surgeon takes 
hold of the end of the finger, and determining 
the situation of the joint, which will be about 
a line below the sort of knee formed by its 
bend, he cuts with a narrow bistouri, a semi- 
circular flap, between three and four lines in 
length, with its convexity towards the nail, 
proceeding from one side of the joint to the 
other ; this flap, which is almost entirely skin, 
being raised as far as the joint, and upheld by 
an assistant, the joint is laid open, and its liga- 
ments divided in the manner already de- 
scribed. As soon as the articulation is quite 
gone through, another semicircular flap of the 
same or greater length, is formed from the 
phalanx to be removed, by carrying the edge 
of the bistouri obliquely from the under sur- 
face of the bone to the skin. 

The hemorrhage is trifling and soon ceases, 
either spontaneously or by compression. The 
flaps brought into contact, by straps of diachy- 
lon, or isinglass plaster, one or two small com- 
presses may also be applied to protect the 
stump, which should be kept cool; and the 
arm should be worn in a sling. 


AMPUTATION OF A SINGLE FINGER AT THE 
METACARPO-DIGITAL ARTICULATION. 


The form of the knuckle-joint is an enar- 
throsis, with loose ligaments. Owing to this 
disposition, the situation of the joint can be at 
once made visible by drawing on the finger. 
The space made between the two articular 
heads of the bones, if the phalanx be now 
bent, will disappear, becoming occupied by 
the rounded extremity of the metacarpal bone. 
In the healthy state, the articulation will be 
found about an inch, or somewhat less, above 
the commissures of the fingers, the prolonga- 
tion of the soft parts here forming a sort of 
web. The flap and oval methods are best 
suited to this amputation. 

Flap method.—The hand in pronation, one 
or two assistants support and remove the 
sound fingers out of the way of injury; the 
surgeon takes hold of the finger to be ampu- 
tated, and ascertains in the manner described 
above, or by moving it, the precise situation 
of the joint. With a straight bistouri he 
commences his incision from a point three or 
four lines behind the joint, directing it to- 
wards the centre of the commissure, which it 
divides, and is then continued in the same di- 
rection in the palm of the hand, till it nearly 
reaches its transverse fold, beyond the joint. 
This incision divides the skin and cellular 
tissue. The edge of the bistouri now divides 
the rest of the soft parts in a direction from 
before backwards, to the articulation. The 
edge is then turned to the side of the joint, 
which it lays open, and traverses to the oppo- 
site side, dividing both the flexor and exten- 
sor tendons. This step is facilitated by carry- 
ing the finger in a direction opposite to that 
on which the incision has been made ; while 
the assistant must be careful to keep the skin 
retracted towards the wrist. The correspond- 
ing flap is then formed on the opposite side, 
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by cutting from the joint to the commissure, 
the knife grazing the bone of the extirpated 
finger on its passage from within, outwards. 

This is an improvement, by Lisfranc, upon 
the plan of Petit and Ledran. Sharpe em- 
ployed the circular method, which has since 
been unnecessarily revived by M. Cornuau. 

The object of prolonging the incision be- 
yond the joint, both on the palmar and dorsal 
surfaces, is that it enables the operator to di- 
vide all the fibrous tissues around the joint, 
without wounding the lips of the wound, and 
give a cleaner surface to the incisions ; and he 
may save himself any embarrassment arising 
from the necessity of seeking for the joint, by 
drawing the finger firmly in the manner di- 
rected. Some surgeons think it better to 
make the incisions fall, not exactly on the 
centre of the interdigital commissure, but a 
few lines beyond ; but unless the soft parts be 
very scanty, this rule need not be attended 
to: when these are abundant, the excess of 
skin would be liable. to pucker, and impede 
the cicatrization by becoming turned upon 
itself. When the soft parts are cut close to 
the bone, the digital arteries alone will have 
been divided, the trunk remaining untouched. 
If the hemorrhage should not cease by the 
coaptation and compression of the flaps, these 
two vessels may be twisted or tied. 

Dupuytren, supposing that the anterior end 
of the metacarpal bone would, from its size, 
produce deformity and inconvenience, recom- 
mended the removal of the finger by sawing 
the bone above the joint. But the idea is an 
erroneous one, and has not been adopted. 

Petit’s plan was to make both the incisions 
from without, inwards, or from the commissures 
to the joint, the joint being cut through by a 
transverse incision. The flaps by this method 
were more regular, but the modern method is 
by far more prompt. 

Oval method.—The preliminary arrange- 
ments are the same as in the preceding mode. 
The surgeon commences his incision as before, 
three lines beyond the dorsal surface of the 
articulation, carrying it to the centre of the 
- commissure, on dividing which the edge of 
the knife is carried along the transverse pal- 
mar line, that marks the junction of the finger 
with the palm of the hand, tothe opposite side of 
the finger, from which point it is again carried 
up obliquely to the back of the metacarpus, till 
it joins the commencement of the first incision. 
He now draws the finger towards himself, and 


thus widening the lips of the wound as much | 


possible, he cuts the extensor tendon, lateral, 
and palmar ligaments; then bending the 
finger still more, he forms the flap by termina- 
ting his incision at the palmar line, over which 
the knife had already passed. 

In the flap method, the lateral flaps cover 
the bone in its large diameter, which is antero- 
posterior (fig.10). In the oval method, the flap 
is taken entirely from the palmar surface of the 
extirpated finger, and when not cut too long 
or too broad, fits the exposed surface easily 
and well. But it does seem as if carrying the 


incision along the palmar line of the finger in 
the first instance was altogether superfluous, 
seeing that when the head of the phalanx is 
disarticulated, the incision which completes 
the operation, by forming the flap, must ter- 
minate there. Another point in its favour is, 
that it does not require, as the former mode, 
to have any incision carried into the palm of 
the hand. It is, however, not so easily per- 
formed, and should not be attempted without 
that familiarity with the parts which frequent 
trials on the dead subject can alone give. 

This plan is also applicable where more 
than one, or even all the fingers are to be am- 
putated. 


AMPUTATION OF THE FOUR FINGERS 
TOGETHER. 


This amputation, which had been mentioned 
in some of the old works on military surgery, 
was first methodically described by Lisfranc, 
to whom we are indebted for finally establish- 
ing it as an advantageous operation. It is but 
an application to all the fingers of the hand, of 
the process described above, for a single fin- 
ger. The hand being placed in pronation, 
the surgeon takes hold of the fingers in his 
left hand, his thumb and index finger holding 
the little finger close to the joint if it be the 
right hand, the index finger if it be the left. 
An assistant retracts the skin, and the surgeon 
commences his incision about three lines 
lower than the joint, with a convexity towards 
the fingers, carrying it across the back of the 
articulations, from one side of the hand to the 
other (g, /, or g, m, fig. 12). By this incision, 
the extensor tendons are laid bare; the assist- 
ant opens the wound by the retraction, and 
the flap is dissected a little, till the joints are 
exposed ; the tendons are then cut on a level 
with the joimts, and the lateral and palmar 
ligaments of each are divided in succession 
with the point of the knife. He now passes 
the blade in front of each phalanx, which,he 
raises, one after the other, and forms his flap 
by following the palmar fold which separates 
the fingers from the palm of the hand. 

When any of the fingers can be spared, 
care should be taken to protect them from 
being wounded by the bistouri. This object 
may be facilitated, by cutting on the palmar 
lines, in the first instance, to form the thick 
flap, then dissecting the dorsal one, and, lastly, 
opening the joints in succession from left to 
right. 

Before the age of fifteen or sixteen, the 
ossification of the heads of the metacarpal 
bones being incomplete, they may be easily cut 
with the knife. This disposition will allow of 
the removal of the heads of the bones them- 
selves, without any disarticulation of the fin- 
gers, and besides, give a larger flap. 

The circular method, recommended by M. 
Cornuau for a single finger, is also employed 
by him and others for the removal of the en- 
tire. He first forms the palmar flap along 
the directing line into the articulations ; he 
then forms the dorsal flap across the back of 
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the fingers, a little above their commissures, 
dissecting up, and penetrating into the arti- 
culations ; each phalanx is then disarticulated 
Im succession. 
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Fig. 11 represents the amputation of the four rps m 
thetr articulations with the bones of the hand; the 
ends of the metacarpals, with the divided tendons and 
blood-vessels are seen at the bottom of the wound. 


When the trunk of the digital arteries is 
not divided, the hemorrhage will be slight, 
and easily commanded by compressive dress- 
ing. Should any ligatures be necessary, they 
should be carried out at the inferior or cubital 
angle of the wound. ‘The lips of the wound 
are united by straps of diachylon or isinglass 
plaster. The continuation of the flexor ten- 
dons by sheaths, through the palm of the 
hand, and the loose cellular tracks having the 
same direction, make it a point of the utmost 
importance to take proper precautions against 
the propagation of suppuration upwards to- 
wards the wrist and fore-arm. The dressings 
in these cases must not be confined to the 
wound alone, but must include the palm of 
the hand also. Compresses should be placed 
judiciously, so as to prevent the fusing of pus 
upwards, and these should be secured by a 
roller, which will be made to come down from 
the fore-arm and wrist. 

If inflammation should arise, the stump 
must be covered with leeches and poultice ; 
and if, in spite of these means, pus is formed 
higher up, there is no time to be lost ; deep 
and free incisions must be made to give it 
ready exit wherever it is found collected. 
The remedy is a severe one; but there is 
often no alternative but another amputation, 
or the loss of life itself. 


METACARPUS. 


The bones of the metacarpus may be am- 
putated singly, or the four that support the 
fingers may be removed at once, each or all 
of the fingers which they support being ex- 
tirpated with them. The operation may be 
performed, either in the continuity of the 
bones, or at the clea cp he articula- 
tions. Portions of them may also be resected ; 
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they may even be extirpated without entailing 
the loss of the finger with which they are 
continuous. 


Fig. 12. 
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Fig. 12 represents the lines of incision for the circular, 
Jiap, and oval methods of amputating the hand, either 
partially or totally: a, b, ¢, the two dorsal incisions 
tn the oval amputation of the middle finger in its arti- 
culation with the metatarsal bone; the incision on the 
palmar surface runs in the digito-palmar line, and 
cannot be seen in this view ; d, e, f, disarticulation of 
the thumb from the trapezium, (see fig. 14,) by the 
Slap method ; g, h, f, disarticulation of the thumb by 
the oval method (fig. 16): the digito-palmar incision 
between g, f, is not seen; kh, i, a, oval method applied 
to the disarticulation of the metacarpal of the index- 
Jinger, from the carpus : the incision in digito-palmar 

ime not seen; n, 0, l, the two dorsal incisions in the 
oval method for amputating the metacarpal of the 
little finger. The incision in the digito-palmar line, 
and which unites their extremities, is not seen ; m, q, 
or l, g, the dorsal incision for the amputation of the 
Sour fingers together, (see fig. 11); e, t, prolonged to 
2, dorsal incision in the amputation of metacarpals 
at the carpus ; y, 2, dorsal incision for amputating in 
the wrist-joint. 


Amputation of a single metacarpal bone in 
the continuity.—The hand being held in pro- 
nation, the surgeon transfixes it with a nar- 
row and weil pointed bistouri, from the dorsal 
to the palmar side, a few lines above the 
diseased or injured part. The point of the 
knife keeps close to the bone as it passes, the 
skin is drawn to one side, and the incision is 
directed along the edge of the bone, till it 
comes out at the corresponding commissure 
of the fingers. The soft parts covering the 
untouched side of the bone are drawn from it 
by the left thumb and fingers of the surgeon 
or his assistant ; the point of the knife is again 
inserted at the top of the wound, but at the 
opposite side of the bone, and the soft parts 
being drawn off from it, the second incision 
falls into the same line, dividing them again 
down to the commissure of the other side of 
the finger. The point of the bistouri is used 


AMPUTATION. 


to make a track for the saw, clearing the bone 
at that part, of any shred of muscle, &c., that 
may remain attached. A small plate of wood or 
pasteboard is then introduced on one side of 
the bone, and a small saw at the other. The 
bone is then sawed in bevel or splice. Vel- 
peau recommends the bone to be bevelled 
towards the ulnar side for the two last fingers, 
and towards the radial side for the two first. 
The index, middle, and ring-finger, are the 
best suited for amputation in the continuity. 


Fig. 13 represents the amputation of the middle metacar- 
pal; the bone, a, ts cut in splice to allow the better 
coaptation of the sides of the wound. The deformity ts 
scarcely perceptible after an amputation of this kind. 


The hemorrhage may arise, either from the 
digital arteries, or from their trunk; when 
from the latter, the two divided extremities 
may require to be tied. In general, however, 
the coaptation of the lips of the wound, with 
even gentle compression, will be sufficient to 
arrest the bleeding. 

Louis, in the case of a young girl, sawed 
off all the metacarpal bones at the middle. 
A flap with a semilunar edge towards the 
fingers was formed on the back of the hand ; 
another in the palm, by passing a narrow bis- 
touri, flat and close to the bones from one 
side of the hand to the other, and cutting 
downwards to the proper extent ; the inter- 
osseous spaces were then cleared with the 
point of the knife for the saw, which was ap- 
plied to each of the bones in succession. 


AMPUTATION OF THE METACARPAL BONES IN 
THE CONTIGUITY. 


Amputation of the thumb.—The thumb on its 
dorsal surface is so bare, that the articulation of 
the metacarpal bone with the trapezium may be 
easily felt, especially by bringing it close to the 
index finger. The articulation itself is sepa- 
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rated from that of the index finger by a small 
bony projection from the trapezium. The 
joint formed between these two bones, a sort 
of arthrodial ginglimus with loose ligaments, 
is slightly concave from without inwards, with 
an oblique direction which corresponds with a 
line drawn from its outside, towards the root 
of the little finger. 

Although there could be no impropriety in 
amputating the anterior part of the meta- 
carpal bone of the thumb in the continuity, if 
the disease was confined to it, still its mobility 
is so extensive that its disarticulation is most 
commonly preferred, on account of the great 
facility with which it may be effected, and by 
whatever method the surgeon may think 
proper to adopt. 

With one flap.—The hand being in pronation, 
the thumb is abducted from the fingers; the 
soft parts are retracted by anassistant. The sur- 
geon applies the edge of the bistouri, with its 
point upwards, against the centre of the commis- 
sure, and striking at once towards the ulnar side 
of the bone, guides himself by it till he reaches 
the carpus (g, e, fig. 12). The incision is still 
further prolonged to the extent of five or six 
lines, both on the dorsal and palmar surfaces, in 
order to give greater facility for disarticula- 
ting the head of the bone from the trapezium. 
If the knife has not been kept close to the 
bone, it may reach the carpus on the other side 
of the little bony tubercle of the trapezium, 
and, in that case, the operator will be puzzled 
to open thejoint. This difficulty will be avoided 
by making the incision in the manner de- 
scribed. The joint is opened by inclining the 
edge of the bistouri outwards, and all the liga- 
ments are divided with its point. The head 
of the bone being now freed, the edge of the 
knife is brought out, and an external flap is 
formed by keeping as close to the bone as 
possible (e,f). The quantity of soft parts pre- 
served will be still more considerable, if care 
be taken, in making the first incision, to in- 
cline the edge of the knife towards the ulnar 
side of the hand. The second incision is car- 
ried a few lines lower than the metacarpo- 
digital articulation. 


Fig. 14. 
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Fig. 14 represents the amputation of the thumb with a 
single flap: the flap is thrown back against the side of 
the wrist: a, marks the articular head of the trape- 
zum. 


If the radial artery has been divided, it will 
be found at the upper end of the second 
metacarpal bone, where it may be tied; if it 
has not been touched, the other small dorsal 
arteries of the thumb will, in general, cease to 
bleed upon the coaptation of the lips of the 
wound. It will be necessary to make use of 
a compress, after the adhesive straps are ap- 
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plied, in order to support the flap somewhat 
firmly against the second metacarpal bone. 

Velpeau has often amputated, by making 
a dorsal incision from the styloid process of 
the radius to the middle of the commissure, 
and dividing at once the skin, extensor ten- 
don, and a portion of 
the first interosseous 
muscle. The joint is 
thus laid bare at the first 
stroke. The assistant 
separates the lips of 
the wound; the arti- 
cular ligaments are di- 
vided with the point 
of the knife, and the 
head of the bone being 
now luxated, the knife 
is carried under it, 
and the operation ter- 
minated by cutting out- 
wards along its sur- 
face. 


Fig. 15. 


Fig. 15. ¢,b, a, show the lines of incision for performing 
the amputation of the thumb by the oval method ; 
the dotted lines, c, a, show the course of the incision 
by which their eatremities are united on the palmar 
surface. 


The oval method is particularly well suited 
for this amputation. A dorsal incision, begin- 
ning a little above the articulation with the 
trapezium, is carried down till it terminates 
on the ulnar side of the first phalanx of the 
thumb (4,4). At this stroke the bone is laid 
bare. The hand is then put in supination, and 
the incision is continued round the root of the 
thumb, in the digito-palmar line (c, a), and is 
thus brought up (c, 6) till it joins the com- 
mencement of the first incision. The articu- 
lation is then laid open, and all its ligaments 
divided with the point of the bistouri. The 
soft parts still adhering to the bone are then 
detached, by the knife being carried down till 
it joins the incision of the palmar line. 


Fig. 16. 
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The oval, as a general method, is perhaps 
the best for this particular amputation. The 
cicatrix is linear, and the adhesion takes place 
with remarkable rapidity. But it is not so 
promptly performed as the amputation by flap, 
and it requires greater dexterity on the part 
of the operator. 

When the metacarpal bone alone is dis- 
eased, modern surgeons have been successful 
in extracting the necrosed or carious bone, 
without involving the phalanges in the abla- 
tion. The process by which this is effected 
is not, strictly speaking, an amputation, but a 
resection ; to which head the reader is re- 
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ferred for a description of the mode of per- 
forming it. 
Metacarpal bone of the little finger.—Flap 
method.—This bone is united at its carpal ex- 
tremity to the next metacarpal bone by a 
plane articular surface, protected by liga- 
mentous bands ; it also shares with it its arti- 
culation to the unciform bone. It may be 
discovered on the dorsal surface, by inclin- 
ing it outwards, and feeling for the slight de- 
pression which corresponds with the articular 
interline, just in front of the pisiform bone. 
This amputation may be commenced, either 
by first forming the external flap, or the flap 
may be formed in terminating the operation. 
If the surgeon prefers forming the flap first, 
the assistant draws the soft parts away from 
the back and palm of the hand, in order to 
preserve as much of the hypothenar eminence 
as possible. The bistouri is passed through 
on a level with the carpo-metacarpal articula- 
tion, and made to glide along the ulnar side of 
the bone till it arrives two lines lower than the 
commissure between the little and middle fin- 
gers, where the incision terminates (¢,/). The 
little finger is then separated as much as pos- 
sible from the ring-finger, and the edge of the 
knife is carried rapidly through the commissure, 
up the radial side of the bone (x, o), till it 
reaches the opposite side of the joint, enlarging 
the upper angle of the incision, by pressing the 
point of the knife on the dorsal and the heel 
on the palmar side of it. Some surgeons 
(among whom Lisfranc,) begin the second in- 
cision opposite the commencement of the 
first ; the soft parts are so drawn away from 
the bone towards the radial side of the hand, 
that the point of the knife may easily be made 
to penetrate through the interosseous space, 
without again wounding the skin. The soft 
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Fig. 17 represents the amputation of the little finger 
with a single flap: the two articular surfaces, from 
which the head of the metacarpal has been removed, 
are seen at the upper angle of the wound. 


parts are then divided with a sweeping cut, 
which runs along the radial side of the bone, 
and terminates at the interdigital commissure. 
The ligaments of the articulations are then 
divided with the point of the bistouri, either 
from within outwards, or from without in- 
wards, following the dorsal line, and the head 
of the bone is luxated, and at once removed. 
The steps of the operation may be reversed ; 
but being essentially the same, it is unneces- 
sary to go over the description again. 

The oval method has been employed for this 
amputation by M. Scoutetten. The mode of 
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performing is as -follows: the hand being 
thrown into deep pronation, the surgeon be- 
gins an incision a little above the articulation, 
carrying it down in astraight line to the ulnar 
edge of the first phalanx (¢, /, fig. 12) ; the edge 
of the knife then follows in the line which sepa- 
rates the finger from the palm of the hand, till 
it ascends between the little and ring-fingers, 
to join the first incision at an acute angle, 
(n,o). The soft parts are then dissected from 
the bone, and the ligaments divided in the man- 
ner already described. This operation cannot 
be executed with the same promptitude as 
the other, but it leaves only a linear cicatrix. 

Amputation of the index, middle, or ring- 

Jinger, in the carpo-metacarpal articulation.— 
On inspecting the manner in which the heads 
of these three bones are so closely locked in, 
it willbe obvious that the amputation of any one 
of them must be much more difficult than that of 
either of the two bones, we have been describ- 
ing. That able operator, Langenbeck, how- 
ever, recommends their removal, and performs 
the operation by the oval method. He begins 
his incision about half an inch above the 
articulation, carrying it down the dorsal sur- 
face, along the side of the bone, and turning 
the edge of the knife round the base of the 
finger in the palmar line, continues it upwards 
again on the back of the hand, and on the 
opposite side of the bone, till he reaches the 
point from which he first started. The inter- 
osseous, and articular ligaments are next to 
be divided with the point of the knife, gently, 
and without using any violence. This step 
of the operation is the most tedious, and will 
vary according to the bone to be removed. 
The form of the articulation should be care- 
fully examined on the skeleton before the ope- 
ration. ‘The wood-cut accompanying the text 
will also help the memory. The assistant 
throws the lips of the wound as wide asunder 
as possible, and thus affords all proper help to 
the surgeon in his efforts to luxate the head 
of the bone. As soon as he succeeds in this, 
the knife, held flat, divides the parts in front 
of the bone, up to the commencement of the 
finger, where it falls into the incision of the 
palmar line. The cicatrix left is linear. 

The operation may also be performed by 
commencing at the commissures, carrying the 
incisions upwards, at each side of the bone in 
succession, and luxating the head of the bone 
in the manner already described. 

Simultaneous amputation of the four meta- 
carpal bones supporting the fingers.—The mode 
in which the first and fifth metacarpal bones 
are articulated having been already de- 
scribed, we have now only to review that in 
which the other three metacarpals are con- 
nected with the bones of the carpus, and with 
each other. The space between the meta- 
carpal of the index finger, and that of the 
thumb being large, their connexion may be 
said to be one of mere juxtaposition; its con- 
nexion with the middle metacarpal, on the 
other side, is intimate and strong; and a tu- 
bercle, of several lines in length, ascends with 
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a like prolongation from the middle metacarpal, 
both wedging or imbedding themselves upon 
an indentation, which they make, respectively, 
on the two carpal bones, the trapezoid, and 
magnum. ‘Their tubercles give insertion to 
two strong tendons. The second metacarpal 
is articulated with the trapezoid and the 
magnum ; the middle metacarpal articulates 
in an oblique line, the direction of which is 
outwards, with the magnum; while the fourth 
articulates transversely in part with the mag- 
num, and in part with the unciform, the arti- 
cular surface of which it shares with the meta- 
carpal of the little finger. 

Fig. 18. rect NAT 
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Fig. 18 represents the skeleton of a hand with the 
Jorms of the articulations, and the courses of the arti- 
cular interlines of the carpus. 

Though the whole line of these articula- 
tions is transverse, yet it is very irregular. 
To follow it from the thumb to the little 
finger, on the dorsal surface, (see skeleton 
of the hand, fig. 18.) we observe that of 
the thumb is directed obliquely forwards and 
inwards, and that it stops one or two lines 
further forwards than that of the index finger. 
The articular interline of the second proceeds, 
first, in a direction obliquely backwards, then 
transversely in front of the trapezoid, and 
then obliquely backwards again, to turn 
the tubercular prolongation. It then comes 
again obliquely forwards; continuing in this 
direction in front of the magnum, it reaches 
the fourth metacarpal, from which it passes in 
front of the unciform almost transversely. 

All these bones are strongly bound toge- 
ther by dorsal and palmar ligaments extend- 
ing from one to another in various directions. 
Their synovial lining is continuous with that 
of the bones of the carpus; on which account, 
inflammation arising after amputation may 
be attended with serious consequences. 
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Mode of performing the amputation —An as- 
sistant commands the circulation in the radial 
and ulnar arteries ; the hand being in prona- 
tion, the surgeon takes hold of the four fin- 
gers, and forms a dorsal flap, with a convexity 
towards the fingers, a little more than half an 
inch in front of the articulations, beginning 
the incision on the radial, or ulnar side, ac- 
cording as he may have to remove the right or 
left hand, and carrying it quite across the back 
of it (¢, e, z, fig. 12). The skin being retracted, 
the extensor tendons are divided on a level with 
the joints, and the surgeon, with the point of the 
knife, follows the line described above (fig. 18), 
laying open the backs of the articulations, but 
without making any attempt to penetrate into 
them. When they are all divided, he presses 
with a certain degree of force on the hand, 
and luxates the bones ; he now completes the 
division of the ligaments, and getting the 
knife on the flat, on the palmar surfaces of the 
bones, carves a semilunar flap of an inch or an 
inch and a half in length, by carrying it for- 
wards and outwards. 

This process may be reversed, by first 
forming the palmar flap, then the dorsal, and 
luxating the bones in the manner already de- 
scribed. 

If only one or two of the metacarpals are 
to be removed, the method will then present 
a combination of the transverse dorsal and 
palmar incisions over the bones to be extir- 
pated, and one or two longitudinal ones, as 
the case may be, beginning at the interdigital 
commissure, and ending at the head of the bone, 
to isolate them from those that are spared. 

As a general rule, the amputation of the 
bones of the metacarpus, ought to be pre- 
ferred to that of the wrist, when the disease 
or injury demanding it, does not extend to 
the carpus. This precept, however, is not 
laid down by systematic writers on surgery, 
nor has it been followed to so great an extent 
_ as it deserves, since it was first proposed. It is 
unquestionably an immense advantage to pre- 
serve a moveable portion of the member he- 
yond the wrist joint. Since the idea was first 
broached at the beginning of the present cen- 
tury, the operation has been performed with 
success by Guthrie, Sully, Walther, Gensoul of 
Lyons, Troccon, and many others. In seve- 
ral cases on record, surgeons have not con- 
fined themselves, in these partial amputations 
of the hand, to the ablation of the metacarpal 
bones only, but have, at the same time, when 
circumstances required it, removed even one 
or more of the first range of the carpal bones. 

Whenever the thumb is not irretrievably 
involved in the disease, the surgeon should 
make an effort to preserve it, as the variety 
and extent of its movements make it still 
capable of executing many of the functions of 
the hand. 

All these operations require exact anatomi- 
cal knowledge, and considerable dexterity on 
the part of the operator. He who has not 
acquired facility of execution by frequent trials 
on the dead subject, should be cautious in 
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undertaking an operation, which, though sim- 
ple, may embarrass him. 


WRIST JOINT. 


Of the four bones in the second or upper 
range of the carpus, three only enter into the 
composition of the wrist-joint ; these, counting 
from the thumb, are the scaphoid, the lunar, 
and the cuneiform. Together, they form a 
long oval, with a polished convex surface, 
which is received into an articular hollow of 
similar form, and concave also from front to 
back, prepared for it in the conjoined extre- 
mities of the two bones of the fore-arm, the 
radius and ulna. ‘The styloid processes of 
these two bones are readily distinguished ; 
the articulation is placed a little below them. 

The transverse lines on the palmar surface 
of the wrist, immediately above the palm of 
the hand, will serve as guides to the articula- 
tion. ‘The first of these lines corresponds to 
the interline that runs between the two rows 
of the bones of the carpus ; the second, which 
is nearly half an inch higher, corresponds to 
the wrist-joint. Sometimes a third line is 
seen still higher up the fore-arm, which points 
out the extent of the epiphyses of the bones. 
Malgaigne furnishes other data for recognizing 
accurately the position of the joint. If the 
hand be bent strongly back, the summit of the 
angle, which it will thus form with the fore- 
arm, will correspond with the articulation. 

Amputation of the hand at the wrist.—This 
operation is specially applicable, and, indeed, 
the most proper to be resorted to in those 
diseases which have spared the articulation 
of the wrist, and the soft parts surround- 
ing it. The great success that has hitherto 
attended it has not, as yet, obtained for this 
mode the preference it is entitled to, over 
amputations in the continuity of the fore-arm ; 
and many surgeons still resort to the latter, 
notwithstanding the encouraging results ob- 
tained by surgeons of the highest merit. It 
is performed, either by the circular, or the 
flap method. 

Circular method.— An assistant retracts the 
skin, and commands the circulation in the 
radial and ulnar arteries. The surgeon com- 
mences his incision, either on the dorsal or 
the palmar surface ; if on the latter, the edge 
of the knife runs in the line immediately above 
the thenar and hypothenar eminences. On 
reaching the upper part of the thumb, he 
turns the patient’s hand, first semi-prone, then 
prone, carrying the edge of the knife across 
the back of the wrist, thus completing the 
circle. The skin being dissected back, and 
again retracted, the tendons are divided, and 
the knife enters the joint, either on the ra- 
dial or ulnar side, guided by the styloid pro- 
cess ; the section of the capsular ligaments is 
completed, by cutting in a curved line from 
one side to the other. 

The line in which the incision is traced 
leaves the pisiform bone on its palmar side, so 
that the operator cannot be embarrassed by it. 

Flap method.—The old method of perform- 
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ing this amputation was to form two flaps, 
which may be accomplished in two ways :— 

First,—The hand in pronation, a semilunar 
incision, extending from one styloid process 
to the other, with the convexity towards the 
fingers, carried across the hand, forms a dor- 
sal flap (x, y, fig. 12). This is dissected up to 
the joint, the dorsal and lateral ligaments are 
cut through, and the joint is laid open, the 
carpus is luxated, the knife on the flat gets in 
front of the carpal bones, and a sufficient pal- 
mar flap is formed. It will be necessary to 
raise the knife at the side of the pisiform bone, 
to avoid including it in the flap. 

Second,—The hand in semipronation, the 
surgeon passes a slender double-edged knife 
on the flat, across the front of the joint, from 
the styloid process on one side, to the same 
point on the other. Before penetrating with 
the knife, he relaxes the soft parts, as much 
as possible, by bending the hand on the fore- 
arm ; the protuberances of the scaphoid and 
pisiform bones are avoided by elevating the 
edge of the knife at these points: the hand 
is then extended, so as to level the soft parts, 
and make the flap more regular, and the 
knife is carried out, the surgeon cutting to- 
wards himself; or the flap may be formed, by 
carrying the handle of the knife in a circular 
sweep from one side of the hand to the other, 
in such a manner as to form a long semi- 
circular flap out of the palm. 

The hand is then turned into pronation, 
and another semicircular dorsal flap is formed, 
and dissected upwards as high asthe joint. The 


-will often be arrested 
‘by compression alone. 
. The interosseous ar- 


require any particular 


hand is then put into the semiprone position, 
and the edge of the knife, entering at the 
styloid process, makes a clear section of all 
the ligaments, and separates the hand from 
the forearm. 

This plan is more prompt and brilliant than 
the preceding one; but the results of either 
of these plans are not so advantageous as 
those of the circular method, which conse- 
quently deserves the preference. 

A single flap, taken from the palm of the 
hand will afford a sufficient covering, when 
the soft parts on the back of the hand are 
unfit to form a second flap. In such a 
case, it should be more ample in order to 
compensate for the Fig. 19, 
want of the dorsal y 
flap. It is unnecessary 
to repeat the direct- 
ions for forming it. 

The arteries to be BN \ 
tied or twisted are YY WA 
the radial and the ul- (Ze a====aay 
nar; the hemorrhage //,, Kil 


tery is too small to 


attention. 


Fig. 19. Amputation at the wrist-joint, with a single 
Slap, formed from the soft parts of the palm of the 
hand, the hand itself in pronation; the articular ends 
of the radius and ulna, with the tendons of the flexor 
muscles of the fore-arm, wre seen in the wound. 


Fig. 21, 


Fig. 20. Front view of the arm and 


No.l. fore-arm, representing the lines of in- 

/ f cision for amputations of the superior 

i extremity, by the circular, flap, and 

m \ oval methods. No. |, 6, ¢, a, single 

: : jiap, fore-arm ; f, e,d, double flap at 


the lower part of the arm; h, f 
single flap from the outside of the 
upper part of the arm; 2, l, g, an 
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x external and internal flap for ampu- 
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tation of the arm at the shoulder- 
, joint; n,m, g, two oblique incisions, 
Guthrie's or Velpeaws method for 
the same. 

\ No. 2. a, 6, circular of the fore-arm ; 
\, d, ¢, the same lnghem up 3 C77, &., 
} double flap im the thick of the fore- 
j 
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arm,—a portion only of the line of 
| the external flap is visible ; g, e, cir- 
j cular incision for amputation at the 
elbow-joint ; 1,0, h, a single flap from 
the inside of the arm,—vircular and 
perpendicular incisions, or double 
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putation at the shoulder-joint ; t, k, 
m, an anterior and posterior fiap for 
the same disarticulation (Dupuy- 
tren). 

Fig. 21 represents tm lines, the various 
incisions made in the circular, flap, 
and oval methods of amputating on 
the fore-arm, arm, and shoulder, 
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flap, according to Hesselbach, for am- . 


No. 1, back view: a, b, circular method on the fore- 
arm; d, c, on the lower part of the arm; f, @, 
middle of the arm ; n,g, t, single flap on the wpper 
part of the arm; m,h, s, disarticulation of the hu- 
merus, by the double jlap, according to Hesselbach’s 
plan; r,0, Larrey’s improved plan, a double flap, 
anterior, and posterior. 


No. 2, back view, ¢, b, a, single flap, from the soft parts 
on the front of the fore-arm ; f,e, d, double flap at the 
middle ofthe arm ; h, 0, g, anvputation of the humerus, 
a single external flap ; l,m, n, disarticulation of the 
humerus by two flaps, according to Dupuytren’s plan ; 
eB s, r, disarticulation with two flaps, Guthrie’s 
plan. 
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FORE-ARM. 


Amputation of the fore-arm in its continuity.— 
Notwithstanding that the contrary opinion 
has been avowed by respectable authority, 
the general rule of removing as little as pos- 
sible in amputations of the thoracic limb, is 
as applicable to the fore-arm as to any other 
part of the superior extremity. It is quite 
true, that the muscles, which are thick and 
full at its upper part, become gradually thin- 
ner, and more tendinous, towards its inferior 
third; but this change does not prevent the 
formation of a good stump, and there may be 
always a sufficiency of skin, the staple, generally 
speaking, of a good cicatrix, to cover the 
bones, tendons, &c. In this amputation, the 
circular, flap, and oval methods, are all equally 
applicable. 

Circular method.—For this operation a slen- 
der bladed catling, and a three-tailed retrac- 
tor will be required. There should be also 
two or three assistants ; one to command the 
circulation, by compressing the brachial artery 
with his fingers against the inside of the hu- 
merus, or with a garrot and pad; another to 
support the diseased hand enveloped in a 
piece of linen ; and a third, if he should be 
required, to hold the fore-arm, and be ready, 
as soon as the circular incision is made, to re- 
tract the skin. The fore-arm is presented in 
pronation, the surgeon takes hold of it above 
the place where he is about to cut, if it be 
the left arm—below, if it should be the right, 
and makes an incision all round, which will 
lay bare the fascia; the assistant retracts the 
skin to the extent of about an inch, or an inch 
and a half, the surgeon assisting him, by ra- 
pidly dividing the small fibrous bridles, wher- 
ever they impede the retraction. Another 
circular incision divides the muscles to the 
bone ; these retract, and the knife is used to 
divide the interosseous muscular fibres, both 
- on the front and back of the bones, together 
with the ligament extended between them. 
If the patient be very young, the knife used 
for this purpose must be slender. The re- 
tractor is then applied, the middle tail be- 
tween the radius and ulna, and the muscles 
are thus drawn back and protected. We 
must not trust too much to the retraction of 
the muscles for forming a good stump; it 
should be borne in mind, that the muscles 
here are, for the most part, closely adherent 
to the bones. It is, therefore, highly impor- 
tant to preserve sufficient skin and muscle, 
without any reference to what may be gained 
by retraction. When a difficulty is found in 
dividing the muscles and tendons in the inter- 
osseous spaces, Cloquet directs the knife to 
be passed on the flat between them and the 
bones, and then turning the edge, to divide 
them transversely from within outwards. The 
periosteum being carefully cut along the track 
in which the bones are to be sawed, the sur- 
geon commences sawing the bones, first on 
the radius, and then on the ulna, so as 
to saw both together. The radius ought 


AMPUTATION. 


to be sawed com- 
pletely through before 
the ulna; as the lat- 
ter, from being more 
largely articulated with 
the humerus, will serve \ 
to support it. Mal- 
gaigne recommends 
the middle position, 
between pronation and \ 
supimation, for sawing 
the bones, in order 
that they may be di- 
vided on the same 
level with the muscles ; 
for if the bone was 


Fig. 22. | 
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sawn in pronation, the K ley Dr 
. . } \ RANA 0 Yy \\ 
radius would project \ vF Wee N\ 
beyond the ulna in } AP iS 
supination, and vice I iy | So 
versa. lp 


Fig. 22. Circular amputation of the fore-arm (a, 6, 
no. 1, fig. 20); the radius and ulna are seen, the one 
above the other, the fore-arm being semi-prone. 


The retractor is then taken off, and the 
two arteries sought for: the interosseous 
will seldom require a ligature. In tying the 
vessels, they should be carefully isolated from 
their accompanying nerves. ‘The line of re- 
union must be the same as that of the bones. 

Lap method.—Grefe performs this opera- 
tion by forming a single flap from the ante- 
rior surface of the fore-arm. His mode of 
proceeding is as follows :—a thin knife is 
passed from side to side in the front of the 
bones, and a semi-elliptic flap is formed ; the 
skin and muscles of the posterior surface are 
divided down to the bone by a semicircular 
transverse incision (c, 4, a, no. 1, fig. 20). The 
soft parts are then retracted, and the bones are 
sawed in the usual way. 

The plan with two flaps is preferred to it, 
and is performed, according to Vermale’s me- 
thod, at any part of the fore-arm. The fore- 

Fis 93. arm being in 
the middle state 
between _ pro- 
nation and su- 


pination, the 

anterior flap is 
\ formed first. 

The — strongest 
objection to this 
plan arises from 
the liability of 
the two ends of 
the bones to 
protrude at the 
corner of the 
wound; an ob- 


jection from 
which the cir- 
cular method 


is free. It may, 
however, be ob- 
served, that 


Fig. 23. Double flap amputation of the fore-arm. 
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though the circular be the best, as a gene- 
ral method, the other plans will be often of 
great value in particular cases. 


ELBOW-JOINT. 


Amputation of the fore-arm at the elbow-joint.— 
The objection to amputating in an extensive 
articulation, and the difficulty attaching to the 
performance of the operation are deemed, 
very generally, a sufficient reason for pre- 
ferring the amputation in the continuity of 
the lower third of the humerus, to the abla- 
tion of the fore-arm, by penetrating into the 
joint. Setting, however, these considerations 
aside, we are ready to acknowledge, that it is 
a great advantage to save the lower third of 
the humerus; and that the operation has 
been attended with a fair average of success. 

The precise situation of the joint is readily 
ascertained, by the lateral prominences of the 
three bones that form it. In front, the heads 
of the radius and ulna are nearly on the same 
level, and form a transverse line, interrupted 
only by the slight elevation of the coronoid 
process of the ulna; and hence the facility of 
carrying the edge of the knife, at one stroke, 
into the joint. The operation may be per- 
formed either by the circular or flap method. 

With a single flap—The fore-arm being in 

supination, and slightly bent, a long, slender, 
double-edged knife is passed on the flat, close 
to the bones and in front of the joint, trans- 
versely, beginning at the ulnar side, from a 
little below the tuberosity of the humerus on 
one side to the same point on the other; the 
edge of the knife bemg downwards, a flap is 
formed of about three inches in length, by 
cutting obliquely downwards and outwards. 
Another transverse incision, extending from 
one angle of the base Fic. 24 
of the flap to the iy Ciba ~ 
same point on the 
opposite side, com- 
pletes, by a semicir- . 
cular sweep, the di- 
vision of the skin and 
muscles at the back 
of the joint. The an- 
terior flap is retrac- 
ted, the knife enters 
the articulation be- 
tween the radius and 
humerus, cutting the 
external lateral liga- 
ment, and disarticu- 
lating the radius ; the 
point of the knife is 
then applied to the 
ligaments that con- 
nect the ulna and hu- 
merus; those of the 
olecranon are most 
accessible at the back 
of the joint. 

Fig. 24. Flap amputation of the fore-arm at the elbow- 
joint, the flap taken from the soft parts on the front 
of the fore-arm ; the articular surfaces of the humerus 
are seen at the back part of the wound. 
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Dupuytren, in some cases, used to saw off 
the olecranon, although it does not appear 
that he had any very decided motive, either 
for adopting or omitting that step. It is 
quite certain that the triceps will still have 
the power of moving the arm after the olecra- 
non is removed. Its removal gives more re- 
gularity to the stump, while it also diminishes 
the extent of the wound. The saw may be 
made to attack it, either from front or back. 
Brasdor used to form the posterior flap first. 

Velpeau’s plan combines the features of an 
amputation in the continuity and in the con- 
tiguity, as he removes the coronoid and ole- 
cranon processes of the ulna with the saw. 
In this way the operation is freed from the 
difficulties encountered in the disarticulation 
of the ulna, and the extent of wound is les- 
sened. 

Circular method.—The surgeon, standing on 
the outside of the arm, makes a circular in- 
cision, from an inch and a half to two inches 
below the joint, cutting down to the fascia; he 
then dissects the skin with its adipose mem- 
brane up to the level of the articulation. It 
is then retracted, or turned back by an as- 
sistant, and the muscles are cut down to the 
bones. The lateral ligaments are cut, and 
the bones are disarticulated, by pulling the 
fore-arm downwards ; the point of the knife 
is made to turn round the olecranon, and the 
tendon of the triceps attached to it is cut 
through. 

Velpeau gives a decided preference to the 
circular method in amputation of the fore-arm 
at the elbow-joint. In regard to the ligature 
of the arteries, it makes this difference—that 
there is but one to tie, the brachial ; whereas, 
in the flap method, where the muscles are cut 
for three or four inches down the fore-arm, 
this artery is cut below its bifurcation. The 
wound which is made chiefly on cutaneous 
parts will also be more disposed to speedy 
union and less to suppuration. 


THE ARM. 


The humerus is a single bone, enveloped on 
all sides with muscles, except at its lower part. 
These muscles may be classed in three series : 
those that come from the trunk to be inserted 
into it ; those that lie upon it without adher- 
ing to; and those that cover and adhere to it. 
The first are inserted into the upper part of 
the bone; the second into the fore-arm, and 
the last belong more strictly to the humerus 
itself. 

Larrey objects, but seemingly without suf- 
ficient grounds, to amputation being per- 
formed at the upper part of the bone, pre~ 
ferring its total-extirpation by amputating in 
the articulation itself. When the large mus-_ 
cles of the trunk are divided in amputating 
above the insertion of the deltoid, they cer- 
tainly do retract to a considerable extent, and 
the supra-spinal muscles act without any an- 
tagonizing control ; but notwithstanding this, 
the inconvenience which Larrey apprehends,, 
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the permanent extension of the remnant of 
the bone does not ensue. 

The biceps being unattached to the bone, 
will, when divided, retract cousiderably, the 
triceps least of all. These points are impor- 
tant, and should be borne in mind. There is 
no point of the humerus at which amputation 
may not be performed. The place should be 
regulated by the extent of the disease, and 
the rule should be to perform the operation 
as low as it will allow. 

A knife of middling length, bistouri, saw, 
and a two tailed retractor will be all that is 
required for the operation. 

Circular method.—The patient is placed in 
a sitting posture, with his arm extended at a 
right angle from the trunk. The artery being 
compressed in the same way as in amputation 
of the fore-arm ; the surgeon standing on the 
outside of the limb, if it be the right arm—on 
the inside if the left. The first circular incision 
divides the skin and adipose membrane down 
to the fascia. (d, c, orf, e, fig. 21). The assistant 
makes his retraction, and the skin may be turned 
inside out, or reflected for some way up the 
arm. The second incision made on a line 
with the reflected skin is carried clean through 
all the muscles to the bone. As the biceps 
will retract more than the other muscles, it 
may be divided alone, before the other mus- 
cles are cut. A third incision will divide the 
fibres attached to the bone, and which have 
retracted least. The radial nerve, lying to 
the external or posterior side of the bone and 
close to it, should be clearly divided in this 
last incision. The retractor is then applied, 
and the bone is sawed through in the usual 
way. ‘The last incision of the muscles should, 
in general, be three inches higher than that 
which divided the skin. Some surgeons re- 
commend a still further detachment of the 
muscular fibres, to the extent of an inch up 
the bone, in order to give additional security 
against denudation afterwards. 


Fig. 25. Circular amputation of the fore-arm ( f,e, no. 
1, fig. 20); the humerus is seen surrounded by the 
muscles ; the arm ts extended. 


The brachial artery should be tied ; it will 
be readily found on the inner side of the bone, 
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between the biceps and triceps, together with 
its two satellite veins, and the median nerve. 
If any of its branches bleed, they should be 
also tied or twisted. The cicatrix should form 
a line from front to back ; or it may be oblique, 
and the lips of the wound brought together 
accordingly. Some surgeons unite by a trans- 
verse cicatrix. 

lap method—with a single flap.—Sabatier 
recommends the formation of a single flap, 
when amputation is performed on the hume- 
rus, above the insertion of the deltoid, on a 
level with the axilla. He forms a square flap 
out of the deltoid, by incisions, two longitu- 
dinal and one transverse. This flap being re- 
flected back upon the joint, a semicircular 
incision divides the skin and muscles on the 
inside of the limb down to the bone, and the 
bone is sawed across. In this amputation, as 
there is no room for commanding the artery, 
either by manual compression against the hu- 
merus or by the tourniquet, compression should 
be made on the artery above the clavicle, 
against the second rib. 

With two flaps.—(f, e, d, no. 2, fig. 20). 
This is a favourite method in Germany, hay- 
ing been put in vogue by Langenbeck and 
Greefe, the heads of that sect of surgeons not 
improperly named Rapidists, who place all the 
glory of an operation in the rapidity of the 
performance, and estimate its perfection in the 
inverse ratio of its duration. 

The assistant, drawing the skin tightly up, 
the flaps are formed in the usual way, and 
may be either lateral, or anterior and pos- 
terior. They are cut to the length of three 
or four inches. 


Fig. 26. Double flap amputation of the arm just below 
the insertion of the deltoid: the large vessels and 
nerves are exposed on the surface of the internal flap ; 
the sawed extremity of the bone is seen in the midst of 
the soft parts on the line of union of the two flaps. 


The oval method has been resorted to by Mr. 
Guthrie, in amputating the humerus as high 
up as the axilla. The mode of making his in- 
cisions is the same as that employed by him 
in his amputation at the shoulder-joint, ex- 
cept that the angle of the V does not ascend 
to the acromion. 
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The cwcular method for amputating the 
arm is preferable to any of the other modes, 
more especially when a sufficient quantity of 
integument can be preserved. In particular 
cases, however, as, for instance, when the skin 
has been extensively destroyed, the advan- 
tage may be turned in favour of the other 
methods. 

SHOULDER-JOINT. 
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Fig. 27 shows the lines of incision forming the flaps im 
amputation at the shoulder-joint, as performed by 
several eminent surgeons: a,b,c, double flap ( Dupuy- 
tren); d,e, f, double flap ( ee J; 9h, t, double 
flap (Guthrie); 7, k,l, double flap ( Dupuytren ) ; 
m,n, 0, single internal flap (Ledran); p,q, 7, eur- 
cular and perpendicular incision (.B. Bell); s, t, u, 
triple flap (Bromfield ); v, w, x, the oval method 
( Scoutetten and Cornuau ). 


This articulation differs considerably as to 
form and composition from any other in the 
body. The head of the humerus presents the 
form of a hemisphere, which is rather applied 
against, than fitted to the glenoid cavity of 
the scapula, not more than one third of it 
being received into that articular depression. 
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A loose capsular ligament, attached to the cir- 
cumferences of each of the articular surfaces, 
completes the articulation. Large muscles 
from the front and back of the trunk give 
strength and support to the joint, while two 
bony projections, the coracoid and acromion 
processes, united by a strong horizontal liga- 
ment, afford protection above. The half arch 
thus formed projects more than an inch be- 
yond the glenoid cavity, and may serve as a 
guide to the articulation. These two pro- 
cesses often remain for a long time unossified ; 
a circumstance to be borne in mind, on ac- 
count of the facility it will afford the surgeon 
for disarticulating the head of the humerus in 
young subjects. 

It will be gathered from this brief descrip- 
tion, that the projection of the acromion and 
coracoid processes is at once a guide, and an 
obstacle to the operator; and that as they 
over-shoot the joint so much, it will be ne- 
cessary. to preserve a large portion of soft 
parts to cover them. 

Amputation at the shoulder-joint.—The pecu- 
liarity in the form of the shoulder-joint, and 
the abundance of soft parts that surround it, 
have given rise to great variety in the modes 
proposed for the performance of amputation at 
this point. The circular, flap, and oval methods 
distinctively, or steps combined from all three 
have been employed, according to the fancy 
of the operators. Indeed, it may be said, for 
this amputation, that each surgeon has a me- 
thod of his own. We shall only notice those 
most commonly practised. 

With a double flap.—The flaps are formed 
variously, according to the modification of the 
flap method that may be adopted. All the 
modifications, however, may be reduced to 
two classes, according as the wound has a 
transverse or a vertical direction. Lafaye’s 
plan, which was an improvement upon that of 
Ledran and Garengeot, is practised in the 
following manner :— The patient is seated on 
a chair, and the arm is held extended in the 
horizontal position. The surgeon makes a 
transverse incision on a line corresponding 
with the insertion of the deltoid. ‘Two other 
incisions, one internal, from the tip of the 
coracoid process, the other external, from just 
behind the acromion, are carried down to the 
extremities of the first incision. A square 
flap is thus formed, which, being dissected up 
the articulation, is laid open. The capsular 
ligament is cut under the head of the hume- 
rus, which, on the arm being raised, is at once 
luxated. The operator thus obtains room to 
tie the axillary artery high up; which done, 
he detaches the arm from the trunk. Sur- 
geons, at the present day, do not tie the 
artery before terminating the operation ; they 
prefer stopping the circulation by causing the 
lower flap to be compressed by the hands of 
an assistant. The loss of blood is thus pre- 
vented fully as well, while the dismember- 
ment is more prompt. 

Dupuytren’s plan differs from that of Lafaye 
in the manner of forming the deltoid flap. 
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The whole bulk of this muscle is grasped, and 
lifted from the side of the humerus ; a double 
edged catling is then passed immediately be- 
low the acromion under the muscle, which it 
detaches, at a single incision, from the bone to 
the required extent (4, a, fig.27). The arm is 
then quickly brought from the horizontal into 
parallelism with the trunk. By successive 
rotatory movements of the head, the tendons 
of the muscles round the joint are made 
tense and divided, beginning by those on 
the back of the joint. The head of the bone 
is luxated, the assistant pinches up the lower 
flap, and the limb is detached, as in Lafaye’s 
method, by cutting the attachments of the 
pectoralis major, and latissimus dorsi, (8, c, fig. 
27). This plan is more simple and expedi- 
tious than that of Lafaye, while its result is 
the same. 
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Fig. 28. Double flap, a superior and wnferior one, for 
amputating the arm at the shoulder-joint: the large 
vessels and nerves are exposed on the surface of the 
mferior flap; the glenoid cavity of the scapula is seen 
in the midst of the soft parts, a little below the line of 
junction of the flaps. 

The method of forming the deltoid flap 
may also be reversed. Mr. Cline used to cut 
the deltoid from its attachment up to the 
articulation, through which he passed the 
knife with amazing rapidity, and finished the 
incision by forming the under flap. In his 
operation, the whole seemed to be effected in 
one stroke. He made compression of the 
artery on the first rib. To do it well requires 
great habit ; but it will be found more expe- 
ditious even than Dupuytren’s. 

Insfranc’s plan.—The patient is seated on a 
chair ; one assistant stands behind. him ready 
to compress the artery in the inferior flap, 
another at his side to reflect the deltoid flap. 
The limb is drawn slightly towards the trunk, 
or allowed to hang down. The surgeon, stand- 
ing in front or at the side, passes the point of 
his narrow double-edged knife into the trian- 
gular space existing between the coracoid 
process and the anterior and outer edge of the 
clavicle, in a direction somewhat oblique from 
above downwards, passing under the acro- 
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mion ; before it reaches the axilla, the handle 
is raised as much as possible, so as to make 
the point come out very low down, and 
within the posterior border of the axilla. He 
then lays firm hold of the arm and draws it 
downwards, in order to separate the articular 
surfaces ; the edge of the knife near the han- 
die is next disengaged from the point of the 
acromion process by depressing it, cutting 
towards the coracoid process, and then direct- 
ing the edge of the knife downwards on the out- 
side of the arm, he forms a flap about three or 
four inches long (e, d, fig. 27), which is immedi- 
ately reflected back by the assistant. In this 
first incision the articulation has been laid open ; 
the head of the humerus is now raised, and 
the knife is passed through the joint to the 
inner side; the other assistant seizes the 
lower flap above the edge of the knife, makes 
a sign to the surgeon that he commands the 
artery, who then cuts on the inside of the 
humerus to form the lower flap (e, f, fig. 27). 
This plan belongs exclusively to Lisfranc. 
It has also been reversed both by Champesme 
and Lisfranc himself. When the operation 
is performed according to this plan, the point 
of the knife is made to enter within the bor- 
der of the axilla, the blade ascending obliquely, 
so as to form an angle of from 30° to 35° with 
the axis of the shoulder, the edge turned a little 
in front, and coming out in the coraco-clavicular 
space, in front of the acromion. The arm is 
then pulled downwards, and the point of the 
knife is pressed towards the coracoid process, 
so as to free it from the anterior point of the 
acromion ; the flap is then formed as before. 
The first mode will be most easily followed 
in amputating the right arm; the second may 
be employed for the amputation of the left. 
This operation is performed with great ra- 
pidity, and the disarticulation is easily effected, 
owing to the division, by the first incision of 
the tendons that cover the back of the joint. 
With three flaps.—Larrey has performed 
amputation frequently in the shoulder-joint 
by the following method :—The arm being 
carried a little away from the trunk, the sur- 
geon commences a longitudinal incision at the 
point of the acromion, prolonging it down- 
wards in the middle of the deltoid, for three or 
four inches, and dividing this muscle into two 
equal parts, (a, 6, fig. 27) ; the arm is then put in 
the horizontal position ; and the kuife is passed 
from the first incision, first behind the humerus, 
(a,c), then, in front (a,d), till the point, in both 
instances, shows itself within the correspond- 
ing border of the axilla; and two small flaps 
are thus cut, which the assistants immediately 
raise and reflect. The articulation thus laid 
bare above is opened, and the knife carried on 
the axillary side of the humerus ; time being 
given for the assistant to command the artery, 
the inferior flap is formed in the usual way. 
In forming the first two flaps, the circum- 
flex artery may be divided ; in that case, the 
assistant, who has charge of the flap, must stop 
the hemorrhage by compressing it with his fin- 
gers, so that the surgeon shall not be diverted 
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from pursuing the remaining steps of the ope- 
ration, 


Fig. 29. Larrey’s triple fiap for amputation at the 
shoulder-joint. No. 2 shows the lines of the incisions ; 
No. 1, a, 6, c, 6, the wounds cicatrized. 

Oval method.— Mr. Guthrie has recommended 
this method of operating at the shoulder-joint. 
The operation is performed in the following 
manner :—As the two incisions (2, A, y, fig. 27) 
to form the V unite at the acromion, they are 
both begun from this point. The surgeon, 
placing himself outside the patient, carries the 
arm a little away from the trunk. He makes 
the first incision, at the back of the joint, 
directing the knife obliquely from the acro- 
mion, and carrying out the point within the 
corresponding border of the axilla, at its lower 
part. He then makes another from the an- 
terior border of the axilla, to the point of the 
acromion. These flaps are both turned and 
held back, and the articular capsule is exposed 
at its upper and back part. It is then laid 
open and the head of the bone luxated. The 
knife is carried to its axillary side, and the 
assistant holding the artery compressed in his 
fingers, the separation of the limb is completed 
by cutting downwards; the basis of the V 
being thus the last part on which the knife is 
made to act. 
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Fig. 30, Mr. Guthrie’s method of amputating at the 
shoulder-joint, modified by Velpeau. The head of 
the humerus ts seen disarticulated, and the knife, car- 
ried to the inside, is ready to separate the limb from 
the trunk. The assistant’s thumb, mserted deep into 
the wound, ts compressing the artery, by grasping the 
flap between his thumb and fingers. 


Mr. Guthrie’s method is also practised by 
making the incisions from the surface to the ar- 
ticulation ; first, dividing the integument only, 
retracting it, and then cutting the muscles. 
When the shoulder is very full, this plan will 
afford additional facility. Velpeau alludes to a 
difficulty which is encountered in opening the 
capsular ligament, which, unless thrown on 
the stretch, yields before the edge of the 
knife, and remains undivided. It will be ob- 
viated in the manner already described, either 
by pulling the arm downwards, or by rotating 
the head of the bone, and tightening the cap- 
sule and tendons upon it. The oval method 
differs but little from the triple flap method 
of Larrey. If the circumflex artery is opened 
in the first incision, the assistant, in holding back 
the flap, must command it, as in Larrey’s plan. 

Circular method.—Alanson’s plan for per- 
forming this operation is, an incision, which 
divides the integuments only, encircling the 
arm, between three and four inches below the 
acromion. An assistant retracts the skin; 
the deltoid is then cut obliquely from below 
upwards, until the articulation is reached ; 
another incision opens the capsule, and cuts 
the tendon of the biceps. Arrived at this 
stage of the operation, modern surgeons cause 
the artery to be compressed before the soft 
parts in which it lies imbedded are cut. The 
capital fault of the circular method, as prac- 
tised by Alanson and Garengeot, was that 
they previously resorted to the ligature en 
masse. This operation by circular incision is 
difficult ; but the result, as regards a good 
stump, is perhaps the best that can be ob- 
tained. 

The amputation at the shoulder-joint is not 
an operation of so modern a date as has been 
supposed. Laroque relates a case in which it 
was performed, in 1686, for gangrene of the 
limb :—“ The surgeon had taken a small saw 
to amputate the humerus, but perceiving that 
it was loose in its articulation with the shoul- 
der, he drew on it with some force, and the 
bone came out of its socket ; after which, the 
boy recovered quickly.” But though the idea 
of it might have frequently occurred, it was 
not put in execution till the time of Ledran. 
The simple method of commanding the axil- 
lary artery, by compressing it in the flap, has, 
doubtless, had a share in obtaining for it much 
of the favour which it enjoys at the present 
day. It cannot now be ascertained to whom 
we are indebted for this improvement ; but it 
is mentioned by Pojet in 1759, and by Ber- 
trandi in 1763. 

From the great number of modifications of 
the different methods applicable to this am- 
putation, it may be inferred, that although 
there is none which deserves an exclusive 
preference, yet, that each may possess advan- 
tages according to the nature of the case, 
which will render it more eligible than any 
other. With the general descriptions given 
above, the selection of the method, or the 
combination of different modifications best 
suited to the particular case, may be safely 
entrusted to the practitioner’s own judgment. 
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For the prevention of hemorrhage, the pre- 
liminary ligature en masse, as practised by 
Ledran and Garengeot, is now totally laid 
aside. The axillary artery is first secured, 
next the circumflex, and then any smaller ves- 
sels that are found to give blood. The dress- 
ing is performed in the usual way by the con- 
frontation of the flaps, or lips of the wound. 
It should be rendered compressive from the 
trunk towards the stump, with a view to pre- 
vent pus from fusing in that direction. 
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Although the proposal to remove parts of 
the scapula or clavicle, when diseased, may 
seem a bold one, it has been effected, both 
by accident and by operation, without de- 
stroying life. Larrey has, in several instances, 
removed with complete success a large por- 
tion both of the scapula and clavicle. Mr. 
Cumming performed the entire ablation of 
the shoulder, in the Antigua Hospital in 1808, 
and the patient recovered perfectly. Many 
cases are also recorded, in which the shoulder 
was torn from the body by machinery, and 
the patients nevertheless recovered. 

Whenever a portion of these bones is to be 
removed by the surgeon, he must trust to his 
experience and anatomical knowledge: to 
those resources, in a word, which qualify him 
for undertaking and carrying through a sur- 
gical proceeding for which no precise rule can 
be laid down, every step of which, from be- 
ginning to end, being dependent on the na- 
ture of the case. The preservation of suffi- 
cient soft parts to cover the stump well is an 
important point, and wherever it can be 
effected, by adhering to ordinary rules, the 
surgeon should be guided by them. 
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Amputations are Fig. 31. 
performed on the \ 
abdominal limb, a 
either in the con- 
tinuity or in the 


contiguity. The S 

object, however, S 
: 2. NS 

which recommends YS 


amputations in the 
contiguity so exten- 
sivelyin the thoracic 
limb, namely, the 
preservation of as 
much as_ possible, 
is by no means so 
imperative in the 
case of the lower 
limb. 


Fig. 31 represents the lines of incision made in amputa- 
tions of various portions of the foot: a, b, the dorsal 
incision for Chopart’s amputation; c, d, the dorsal 
incision, for amputation of the metatarsal bones, from 
their articulations with those of the carpus ; e,f, the 
dorsal ROLES the amputation, of all the phalanges ; 
9,h, s, two oblique in®isions Jor removing the great 
toe by the oval method ; s,k,l, two similar incisions 
Sor the removal of the neat toe; n, m,f, two oblique 

incisions for the amputation of the little toe; the 

prolongation of the line, m, J, shows the manner 
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in which the flesh of the sole of the foot spreads 

beyond and under the toes. All these transverse lines 

appear nearer to each other, on account of the foot 
being foreshortened. 

Amputation of the first phalanx of the great 
toe.—When the disease affecting the ungual 
phalanx of the great toe has spared the soft 
parts on the plantar surface, and a sufficient 
flap can be formed, it will be proper to remove 
the phalanx only. The same rule applies 
as in the amputation of the first phalanx of 
the thumb, allowing merely for the larger size 
of the articular surfaces of the toe: to de- 
scribe the mode of proceeding would there- 
fore be a repetition. 

Amputation of the toes in the articulations of 
the phalanges with the metatarsal bones.—The 
phalanges of the toes are so short, and their 
removal impedes so little the functions of the 
foot, that, with the exception of the great toe, 
the surgeon has no object in saving the first 
ena even when the disease or injury is 
imited to the second, and he therefore per- 
forms the amputation at their articulations 
with the bones of the foot. 

The junction of the toes with the meta- 
tarsal bones is marked on the dorsal surface 
of the foot by a depression. The transverse 
line on the plantar sur- 
face is also much deeper 
than in the hand, ow- 
ing to the prominence 
or fulness of the sole 
of the foot, which ad- 
vances here, as it were, 
under the toes. The 
same methods of effect- 
ing disarticulation are 
practicable, as in the 
case of the fingers ; but 
their execution is not & 
quite so easy. The ‘Ss 
oblique method is per- ff 
haps the best. : 


Fig. 32. 


Fig. 32. Lisfranc’s plan for removing all the toes toge- 
ther ; the ends of the metacarpal bones are seen in the 
wound ; the flap is formed from the soft parts in the 
sole of the foot. 


Lisfranc’s plan of removing the fingers by 
the flap method is applicable also to the toes, 
either singly or together. 

Amputation of the great toe in its articulation with 
the metatarsal bone.—The propriety of perform- 
ing this operation has been a subject of discus- 
sion. It has been urged on the one hand, that 
when the great toe is removed, it is difficult to 
obtain a sufficient covering for the head of the 
metatarsal bone, on account of its great size, 
and that the cicatrix is exposed to painful fric- 
tion ; and for these reasons, that an operation 
in the continuity of the metatarsal bone is 
much to be preferred. On the other, it is 
maintained that the head of the bone ought 
to be preserved on account of its importance 
to the due performance of the functions of the 
foot, and that its removal will cause the foot 
to turnin. With due care, however, in per- 
forming the operation, a sufficient covering 
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can almost always be procured. If the dis- 
ease did not extend as high up as the articu- 
lation, the surgeon might easily avoid the 
difficulty of procuring a sufficient covering for 
the articular head of the metatarsal bone, by 
amputating in the continuity of the first pha- 
lanx in the same way, as if he was operating 
on the thumb. The small sesamoids may be 
left in the flap. 
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Fig. 33. Amputation of the great toe in tts articulation 
with the first metatarsal; a great part of the flap has 
been taken from the skin and soft parts on both sides of 
the toe. 


Fig. 33. 


Amputation of the little toe im tts articulation 
with the metatarsal bone.—Should the oval 
method be inapplicable the flap may be formed 
from the side of the toe, as in the accompany- 
ing figure. 


Fig. 34. 
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Fig. 34. Amputation of the little toe in its articulation 
with the fifth metatarsal ; the flaps taken from the skin 
and soft parts on both sides of the toe. 


Amputation of the metatarsal bones in the con- 
tinuity.— These bones are more closely set 
together than their analogues in the hand, 
and hence a greater difficulty in using the 
saw, more especially on the three central 
ones. 

Metatarsal bone of the great toe.—At the 
present day no surgeon thinks of attacking 
this bone in its tarsal articulation, for a dis- 
ease which can be removed by sawing the 
bone in its continuity, particularly since 
Richerand’s method of sawing it obliquely 
has put an end to the inconveniences which 
used to arise from its transverse section. 
Nor, on the other hand, does any one now 
maintain, that the metatarsal bones should be 
attacked in their continuity for a disease, 
which is removable by amputating at their 
articulations with the toes. 

As was stated of the metacarpal bones, the 
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metatarsal bone, supporting the great toe, has 
been removed, without extirpating the toe 
itself. But this class of operations belongs to 
the article Resection, to which the reader 
is referred. 

The flesh is so unyielding under this bone, 
that it cannot well be pinched out into a bulky 
flap, allowing the knife to run down the side 
of the bone, as when we amputate the corre- 
sponding bone of the thumb; it will, there- 
fore, be better to make an incision along the 
side of the bone, and penetrating to it through- 
out its entire length, until it reaches the pha- 
lanx ; the soft parts are then detached from 
the dorsal and plantar surfaces of the bone. 
These flaps are then held back towards the 
fibular side of the foot, so as to allow the 
knife to pass, at the upper part of the wound, 
into the interosseous space without wounding 
the edges, either above or below the foot ; 
the knife is then carried rapidly along the in- 
side of the metatarsal bone, until it comes 
clear out at the interdigital commissure. The 
bone is next cleared of the soft parts still ad- 
hering to it, and a peace of wood, pasteboard, 
or a linen compress in several folds, being 
placed in the angle at the upper part to pro- 
tect the foot, the saw is carried through the 
bone, in an oblique direction from within out- 
wards and forwards. The arteries are tied, 
the flaps brought together, and a compressive 
dressing applied. 


Fig. 35. 


Fig. 35. Amputation of the metatarsal bone of the great 
toe in the continuity ; the fiap ts thrown back towards 
the heel, and the bone is seen sawed in splice. 


Oval method.—When this method is re- 
sorted to, as it almost always is, a dorsal in- 
cision, beginning at the upper part of the bone, 
is carried down to the digito-plantar line that 
marks on the plantar surface the junction of 
the toe and sole of the foot ; the incision con- 
tinues in this line, till it reaches the commis- 
sure, which it divides, and ascending on the 
inside of the bone, joins the first incision ob- 
liquely, a little below the point where it com- 
menced (g, h, s,—s, k, l—n, m, f, fig. 31). 
The soft parts are then detached from the 
bone above, and it is sawed obliquely through, 
as before. 

Amputation of the jifth metatarsal bone in its 
continuity.—The reasons that bind the sur- 
geon to operate in the continuity of the first . 
metatarsal bone no longer have the same co- 
gency in the case of the fifth. Its removal at 
the articulation leaves but little or no defor- 
mity, the disarticulation is easily effected, and 
the portion of bone that would be preserved 
by operating in the continuity can be but of 
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little use. If, however, the surgeon should 
prefer it, the bone should be sawed in splice, 
in the same manner as recommended for the 
first metatarsal (fig. 35). 


Fig. 36. 


Fig. 36. Amputation of the metatarsal bone of the little 
toe in the continuity ; the flap is thrown back towards 
the heel, and the bone is seen sawed in splice. 


The oval method, performed as already de- 
scribed for the little finger, will be the most 
suitable. 

Amputation of the middle metatarsal bones in 
the continuity.—The rules laid down for the 
removal of the metacarpal bones to which the 
reader is referred, are again strictly applicable 
to the metatarsals. The bones are to be 
sawed off, one after the other, and the same 
precautions should be taken to prevent the 
fusing of pus along the tendinous sheaths. 


Fig. 37. 
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Fig. 37. Amputation of the middle metatarsal bone in 
_ the continuity. The small fig. shows the bone and toe 
that have been removed; the bone has been sawed 
transversely, which is not so advantageous as the splice 
section. 


PARTIAL AMPUTATIONS OF THE FOOT. 


Prior to the establishment of partial ampu- 
tations of the foot as a rational surgical pro- 
ceeding, the only resource for the lesions, 
which are now treated by this form of ope- 
ration was the amputation of the leg itself ; 
a resource inyolving the loss of all the 
sound parts between the place to which the 
disease was limited and the leg. The suc- 
cessful results of attempts to save the wrist, 
by partial amputations of the hand, at length 
opened the eyes of surgeons to the possibility 
of avoiding the unnecessary sacrifice of the 
ankle and heel. It was not, however, till the 
time of Chopart that the process began to ob- 
tain confidence. 

Partial amputations of the foot are men- 
tioned by Garengeot as performances of great 
difficulty, from the number and irregularity of 
the joints and ligaments. 
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These amputations are performed at two 
particular points: in the articulation of the 
astragalus and os calcis, with the scaphoid and 
cuboid ; and at the junction of the metatarsal 
with the tarsal bones. Sharp and Hey were 
among the early advocates of these disarticu- 
lations ;_ but, although they may have been 
executed by others prior to that period, the 
operation is first mentioned as having been 
successfully performed 
in this country by Mr. 
Turner of North Yar- (tok 
mouth, in1787'. It was i il 
also performed in 1789 a 
by Baron Percy, and 
in 1793 by Larrey. 

Those, however, who 
had performed it suc- 
cessfully, described it 
vaguely, and almost in 
terms of discourage- 
ment to those who 
might be disposed to 
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Fig. 38. Skeleton of the foot. The articular interlines 
are shown very distinctly, and will serve as useful 
guides in studying the partial amputations of the foot. 


Amputation of the metatarsal bones in their 
articulations with the bones of the tarsus.—These 
articulations range the foot transversely, but 
in a line extremely irregular and_ intricate. 
The bones composing this line of junction are 
the three cuneiforms, and the cuboid on the 
one hand, with the five metatarsals on the 
other. The obliquity of the line is so great, 
that its commencement at the inside of the 
foot is nearly an inch farther forward than 
its termination on the side of the little toe. 
The prominence of the tarsal end of the 
metatarsal bone of this toe will serve as a 
guide to the interline that separates this bone 
from the cuboid. If a line be drawn from this 
point straight across to the inside of the foot, 
the interline separating the metatarsal of the 
great toe, and the cuneiform will be three- 
fourths of an inch further forward towards the 
toe. This interline will also be easily dis- 
covered under the skin, by feeling towards 
the sole of the foot for the two prominences 
formed, just at their junction, by the cuneiform 
and the metatarsal bones; the line between 
them is that of their articulation. From this 
point, if we trace the articular interline, on 
referring to plate (38) we shall see that it runs 


' Hutchison’s Practical Observations, p. 70. 
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between these two bones with a double ob- 
liquity, first downwards and outwards, then 
upwards and outwards, and terminating against 
the side of the head of the second metatarsal, 
about four lines lower than its junction with 
the second cuneiform. To this extent it as- 
cends directly backwards, between the side 
of the first cuneiform, and that of the head 
of the second metatarsal; it then proceeds 
transversely between the second cuneiform and 
second metatarsal, till it meets the third cu- 
neiform, along the side of which, to the ex- 
tent of two lines or a little better, it runs 
again directly forwards, with an inclination 
outwards. This encroachment of the second 
metatarsal upon the second cuneiform, form- 
ing a sort of mortice, is compensated for by a 
similar encroachment, in an inverse direction, 
of the third cuneiform upon the third meta- 
tarsal. The line then passes from the outside 
of the head of the second metatarsal, obliquely, 
between the third cuneiform and third metatar- 
sal, and impinges upon the side of the head of 
the fourth metatarsal, and runs again directly 
backwards, between it and the outside of the 
third cuneiform ; from this point it runs be- 
tween the cuboid and the fourth and fifth 
metatarsals in a curve outwards, and obliquely 
backwards, and terminates behind the tuber- 
cle of the latter bone. 

Anomalies are also sometimes observed in 
the course of the articular interline; the bones 
may be more deeply morticed into each other, 
or, on the contrary, the mortices may be so 
shallow as to render the articular interline 
nearly straight. In this case there would be 
a corresponding facility in the operation. ‘The 
tubercle of the fifth metatarsal has been known 
to be prolonged so far backwards as to join 
the side of the os calcis ; sometimes the arti- 
cular surfaces are ankylosed; and it should 
not be forgotten that the heads of the meta- 
tarsal bones, and the tarsal bones are not ossi- 
fied to such a degree as to render section with 
a knife impracticable in young subjects up to 
the thirteenth or fourteenth year. The liga- 
ments on the dorsal surface are short fibrous 
bands; the plantar ones are much thicker and 
stronger, and fill up the spaces between the 
bones; the interosseous are very powerful, 
and on that account are the most embarrass- 
ing to the operator. In order to be prepared 
for the difficulties of this operation, the sur- 
geon should be ready to use the saw, when 
the point of his bistouri is insufficient to effect 
the disarticulation. Hey, in a case in which 
he operated in 1799, sawed off one-half of the 
large cuneiform bone; the head of the se- 
cond metatarsal, if it was too firmly locked 
between the three cuneiform bones, might be 
left in the stump, by sawing it across in a line 
from the articulation of the first to that of the 
third metatarsal. 

Lisfranc’s method.—The knife or bistouri 
should be slender and have a solid back. If 
the surgeon is ambidextrous he will perform 
the operation with the right hand on the right 
foot, and with his left if the disease be of the 
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left foot. If he uses the right only, he com- 
mences his incision, on the first or on the 
fifth metatarsal, according to the foot on 
which he has to operate. The patient is placed 
on a table or bed, in a sitting or reclining 
posture, the leg half-bent, and projecting be- 
yond the edge of the bed. An assistant sup- 
ports it, and, at the same time, keeps it turned 
inwards ; another compresses the anterior and 
posterior tibial arteries, the former on the in- 
step, the latter behind the internal malleole, 
while he also draws back the skin on the back 
of the foot. The surgeon, guided by the in- 
dications already given, ascertains the two 
terminations, external and internal, of the 
line of the articulations, and holding the foot 
in the palm of his hand, the thumb and index 
finger supporting the fifth metatarsal, if it be 
the left, the first if it be the right, he makes a 
semilunar incision, convex towards the toes, 
extending across the back of the foot, com- 
mencing and terminating at the two extremi- 
ties of the articular interline. At this stroke, 
the integuments and cellular tissue alone are 
divided ; these being retracted, the extensor 
tendons and other soft parts are divided by a 
second transverse incision, corresponding to 
the line of the articulations. The point of 
the knife is now employed in opening the 
joints, beginning behind the tubercle of the 
fifth metatarsal ; after separating the fourth 
and fifth from the cuboid, the knife is stopped 
by the side of the third cuneiform ; carrying 
the point a little forwards, it passes between 
the cuneiform and third metatarsal, and is 
again stopped by the side of the head of the 
second metatarsal. He then turns to the in- 
side of the foot, and still using the point only, 
he separates the large cuneiform from the first 
metatarsal, until stopped by the head of the 
second metatarsal. The head of this bone, 
locked in between the three cuneiforms by 
strong ligaments, 
will hold firm un- 
til these are divi- 
ded. The back of 
the knife is then 
inclined towards 
the toes, the edge 
towards the leg, 
and the point is 
passed between 
the first cunei- 
form and second 
metatarsal, until 
it reaches the 
depth of the arti- 
culation ; the 
handle is then 
raised to the per- 
pendicular, and 
the internal inter- 
osseous ligament fl 


is divided. 


Fig. 39. Lisfrane’s partial amputation of the foot, 
in the articulations of the heads of the metatarsals 
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with the tarsal bones. The metatarsals are luxated ; 
and the, anterior part of the foot is hanging by the 
soft parts of the sole, from which the fiap is about to 
be formed. 


By repeating the manceuyre at the top 
of the head, and at the other side, the strong 
ligaments are all divided, and this key-stone 
of the articular arch being freed, a slight 
pressure will throw downwards the anterior 
aaa of the foot, and open wide the whole 
ine of the articulations ; the remaining liga- 
ments are divided, and the knife is brought 
on the flat, between the under surfaces of the 
bones, and the sole of the foot. The point 
of the knife ought to be used for detaching 
freely the plantar ligament from the upper 
ends of the metatarsals, in order that the 
knife may lie well on the flat before the flap 
is cut. The inside of i 
the flap should be two 
inches long—the out- Do 
er, little more than fit iy \ 
one; its form must be i 
slightly rounded to 
correspond with the 
semicircular curve of 
the upper part of the 
stump, aud it should 
be cut out bevelled 
to the skin. If any 
tendons hang upon 
its surface, they must 
be cut clean off with 
a pair of strong scis- 
sors. 
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Fig. 40, The foot removed shows the section of the soft 
parts of the sole to form the flap. 


The bleeding vessels are tied or twisted, 
the flaps brought together by adhesive straps, 
and the patient is placed in bed, the leg half 
bent, and resting on its outside, so as to favour 
the exit of any matter that may form in the 
wound, ‘The same precautions to prevent 
the pus from fusing along the tendinous sheaths 
will be necessary as in amputation of the car- 
pus. The bandages must be in a proper de- 
gree compressive from above downwards. 

In casting an eye over the structure of 
tarso-metatarsal articulations, it will be per- 
ceived, that if only one or two bones are 
diseased, the ablation of the sound ones 
would be unnecessary. In a case, in which 
the cuboid bone was diseased, Hey disarticu- 
lated it from the os calcis, removing it toge- 
ther with the two outer metatarsals. 

Partial amputations of the foot in the articu- 
lation of the astragalus with the scaphoid, and of 
the os calcis with the cuboid.—This operation is 
known by the name of Chopart’s Amputation, 
and may be performed with much greater 
facility than the disarticulation we have been 
just describing. The joints here are much 
more loose and regular; the whole articular 
line is composed of portions, both tolerably 
regular, and easily recognised, on account of 
the degree of motion which the joint allows. 
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The internal tuberosity of the scaphoid will 
serve as a guide to the articulation, which, on 
the inside of the foot, commences immediately 
behind this prominence. If a line be drawn 
from this point straight across the foot, it will 
fall on the articular interline also, just in front 
of another tuberosity, which can be felt on the 
outside and anterior point of the os calcis. 
The ligaments are loose and easily Mivided s 
the os calcis and the outer part of the sca- 
phoid, are, however, held together by a very 
strong ligament, which forms what the French 
surgeons term the key of the joint. The di- 
rection of the scaphoid portion of the articular 
line represents a half-moon with an anterior 
convexity ; that of the outer portion, an ob- 
lique plane from within outwards and a little 
forwards. 

The foot is placed in the same position as 
for the preceding amputation, and the arte- 
ries are compressed as before. The surgeon, 
after having ascertained the position of the 
two guides to the articulation, takes the foot 
in his hand, so that the thumb and index- 
finger shall mark these points respectively, 
and makes a semilunar incision across the back 
of the foot from the one to the other (a, 3, 
fig. 31). 

Some surgeons recommend the incision to 
be made in the line of the articulation itself ; 
but it is better to carry its convexity at least 
half an inch further forward. The assistant 
retracts, and the tendons are cut along the 
line of the articulation. If operating on the 
left foot, the point of the knife is at once 
made to penetrate the joint immediately be- 
hind the tubercle of the scaphoid, and follow- 
ing the articular line across the foot, com- 
Ue the division of the dorsal ligaments. 

y pressing the anterior portion of the foot 
downwards, the joint is made to gape, and the 
division of the interosseous ligament is ef- 
fected with the point of the knife. The bones 
are luxated, the inferior ligaments are cut, 
and the knife is turned on the flat in the soft 
parts of the sole of the foot, which is held in 
a horizontal position while the flap is cut 
from the inferior surfaces of the tarsal and 
metatarsal bones. The bony surfaces to be 
covered are considerable, and the flap should 
be in proportion. In general, three or four 
inches will not be too much. The flap should 
be somewhat longer for the inside, on account 
of the greater height of bone. In forming 
the flap, the protuberances on the’ plantar 
surfaces of the scaphoid and cuboid should be 
avoided, as well as those of the first and fifth 
metatarsal farther forward. 

In persons of advanced years, the inter- 
osseous ligament is sometimes converted into 
bone, and a portion of the articular surfaces 
may be ankylosed ; in this case, the small saw 
should be at hand to terminate the operation. 
Before puberty, on the other hand, the bones 
will be often found in the state of cartilage, 
or soft epiphysis, in which case the amputa- 
tion might be performed without following 
the line of the joints, which might be left as far 
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behind the section as the sound state of the 
soft parts would permit. 

The arteries are tied, and the stump dres- 
sed, as in the preceding case. 

Those who would execute properly both 
these amputations, especially the former, must 
possess exact anatomical knowledge, and that 
facility yhich is acquired by amputating fre- 
quently on the dead subject. Chopart’s ope- 
ration is much more easily performed ; but the 
disarticulation of the metatarsals gives a more 
serviceable stump, and spares the tendinous 
attachments of several important muscles ; and 
this is by no means an inconsiderable compen- 
sation for the greater difficulty of the operation. 
Whenever the disarticulation of the metatarsal 
bones will meet the necessity of the case it 
should be preferred. The same observation 
will hold good as regards Chopart’s operation, 
which ought to be pre- _ Fig. 41, 
ferred to an amputation i | 
of the leg, when the | 
disease has spared suf- 
ficient soft parts to form 
a good covering. It 
is, however, perfectly 
true, that in both, the 
tendons reunite with 
the stump, and re-es- 
tablish the power of the 
muscles over its mo- 
tions. Some cases have ] 


occurred after Cho- } 
part’s operation, in fi | 
which the heel has¥ 


been so much thrown /@ 
back, as to render thei | 
division of the tendo Yl NA 
Achillis indispensable. 


Fig. 41. Chopart’s amputation; the astragalus and os 
calcis are seen in the wound ; the flap that has been 
cut from the sole of the foot is hanging down, 


One or more of the tarsal bones have been 
extracted, and in some instances without im- 
pairing, to any great extent, the usefulness of 
the foot. The astragalus has been thus re- 
moved after violent luxation. But the mode 
of performing these operations cannot be re- 
duced to any fixed rules, and must be left to 
the judgment of the surgeon. 


ANKLE JOINT. 


Mention has been made of amputation in 
the ankle joint at a very remote period. It 
is, however, seldom practised at the present 
day, amputation of the leg being generally 
preferred. Some eminent surgeons have ex- 
pressed a regret that it should have fallen 
into such universal disuse. The objections 
made to it are the extent of the joint itself, 
and the scantiness of covering. Both these 
objections are, however, susceptible of mitiga- 
tion: the extent of the articular surface may 
be diminished by removing both the malleoles 
with the saw, a step which will augment pro- 
portionately the capability of the soft parts to 
form a good covering for the stump. 
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The operation might be performed by 
making a short flap in front, by a semicircular 
incision extending from one malleole to the 
other. As the internal malleole descends less 
than the outer one, the joint should be opened 
on that side; the astragalus being luxated, 
the covering flap should be carved out of the 
soft parts of the heel. The removal of the 
malleoles would allow an ample covering for 
the stump. Lisfranc, in his lectures, mentions 
a man on whom this amputation had been 
performed who could walk ten or twelve miles 
a day with great ease. 


Fig. 42. 


Figs. 42,43 represent the lines of incision in amputations 
performed by the circular, flap, and oval methods on 
the inferior extremity. Fig. 42, Front view: a, b, cir- 
cular amputation above the ankle; s, r, the same ; 
d, c, at the place of election ; v, u, t, single flap at the 
place of election; y, x, amputation of the tibia in its 
largest portion, near the articulation, with disarticu- 
lateon of the fibula; f, e, circular at the knee-joint ; 
1,2, and g, h, circular at the lower third and middle 
of the thigh ; l,m,n, double flap (Guthrie ), upper 
part of the thigh; 7, k, circular, upper part of 
the thigh; 0, p, q, double flap, anterior and 
posterior (Guthrie, Lisfranc ); 6,7, 8, circular in- 
cision with double flap (.Ravaton ) at the upper part 
of the thigh; 3,4, 5, single internal flap at the upper 
part of the thigh; 9,10, single flap for amputation 
of the hip-joint ; 1. 11. 11. double-fap, internal and 
external ( Larrey > Jor amputation of the hip-joint ; 
the little elliptical space under U1. indicates the line 
of incision first made, to secure the femoral artery. 


THE LEG. 


In the leg there are two bones of unequal 
size, placed nearly in the same line; the 
larger, the tibia, being on the inside; the 
smaller, the fibula, on the outside, and some- 
what backwards. Behind, the backs of both 
are covered with strong muscles; in front, 
the space between them is also filled with 
muscles. The inner surface of the tibia is 
covered only by the skin. The fibula also at 
its inferior part becomes subcutaneous. The 
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soft parts diminish in bulk from above down- 
wards, so that the limb tapers, both bones 
‘becoming comparatively divested of muscles, 
in approaching the ankle. 


Fig. 43. 


Fig. 43. Back view : a, b, and fp r, circulars, above the 
ankle ; d,c, circular at the place of election ; t, s, crr- 
cular amputation, in the broad upper part of the tibia 
near the articulation, with disarticulation of the head 
of the fibula; e, f, curcular at the knee-joint ; k, 1, m, 
double flup at the middle of the thigh ; u,v, circular, 
at the same point; h, t, g, circular incision with the 
subsequent formation of two flaps ( Ravaton ) at the 
upper part of the thigh; x, y, z, single internal flap 
at the upper part of the thigh; 1, 2,3, double flap, 
internal and external ( Larrey) for amputation at 
the hip-joint ; 3, 5,4, single internal flap for the same; 
h,o,n, double flap, anterior and posterior ( Guthrie ), 
Sor the same. 


Several circumstances concur to fix a place 
of election for amputating the leg. The pre- 
servation of the tendons of the flexors that 
bend the leg upon the thigh forbids cutting as 
high up as the tubercle of the tibia. The in- 
convenience of a too long stump, bent back- 
wards from the knee-joint, to which in these 
cases, the artificial leg is adapted, forbids the 
section at the lower part of the limb. The 
place of election for amputating the leg is 
therefore fixed at four fingers’ breadth, below 
the tubercle of the tibia, for an adult. But 
when the injury involves the place of election 
itself, many eminent authorities recommend 
amputation above this point in preference to 
an operation either at the knee-joint, or on 
the thigh. Larrey performed this amputation 
several times, even above the tuberosity of 
the tibia, at the same time disarticulating, 
instead of sawing the head of the fibula. 

Mr. Guthrie approves also of this practice, 
of sawing the tibia in its broad spongy tex- 
ture, near the articulations. For others, how- 
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ever, the place of election is much lower than 
we have stated, and even some have con- 
tended that the rule of saving as much as 
possible, is just as applicable in the leg as in 
the fore-arm. The cicatrix, it is true, is ob- 
tained, perhaps with equal facility; but the 
difference in regard to functions of the fore- 
arm and leg is altogether in favowr of the 
former, while it is decidedly against the 
latter. If an artificial hand be adapted to the 
stump of the fore-arm, the cicatrix is not pain- 
fully pressed by it, and it produces no further 
inconvenience than what might be expected 
to arise from its weight, while it saves the 
free use of the elbow-joint ; but the cicatrix 
in the lower part of the leg has to bear the 
weight of the body between the ends of two 
bones, and the pad of the artificial leg. The 
only circumstance necessary for the revival of 
the practice of amputating in the lower part 
of the leg is the possibility of securing pro- 
tection for the cicatrix. The means hitherto 
employed for the purpose have not been, 
generally speaking, efficient ; and in not a few 
instances, persons with these stumps have of 
their own accord solicited the performance of 
a second amputation higher up, to rid them of 
the evils they entailed upon them. Very pos- 
sibly, however, this may be a difficulty which 
the art is destined to triumph over, by a skil- 
ful adaptation of mechanical means. 

Amputation of the leg at the place of election. 
— Whenever there is room to perform it, and 
we have already stated, that the tibia may be 
sawed in its spongy head, as high up as the 
articulation of the fibula, this amputation is in 
all cases preferable to amputation of the thigh. 
In sawing the bone so high, however, some 
precaution is necessary, as the synoyial mem- 
brane of the knee-joint sometimes descends a 
little over the front of the tibia. The ligament 
of the patella ought also to be spared both on 
its own account, and on that of the bursa 
mucosa which is placed behind it. 

Circular method.—In the application of this 
method, the convenience, to the operator, of 
laying hold of the upper part of the limb re- 
gulates his position, either on the outside or 
inside of the limb. In general, he places 
himself on the inside ; but he may also place 
himself on the outside, particularly if the 
right leg is to be amputated. The position 
on the inside of the limb is recommended, be- 
cause in using the saw from that side, the 
fibula is first divided. As regards the section 
of the bones, this may be an advantage ; but 
the division of the soft parts is matter of 
greater importance, and the rule ought to be 
to have the left hand above the section. 

The circulation is commanded by an assist- 
ant, either with a tourniquet applied over the 
femoral artery in the usual situation, or with 
his fingers, a hand pad, or key, against the 
pubis. Compression of the artery in the 
popliteal space is uncertain. 

The patient is placed on a table, or on the 
edge of a high bed; the limb to be removed 
is confided to the hands of another assistant. 
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The first incision commences on the outside 
of the spine of the tibia, is carried over the 
fibula, and terminates on the inside of the first 
bone, joining the point from which it set out. 
(d,c, no. 2, figs. 42,43). Theskinis dissected up 
for an inch and a half, and reflected, the fat out- 
wards, so as to form a ourrelet, or sleeve. The 
second, proceeding as the first, divides the mus- 
cles, front and back of the bones, at the point 
where the skin is reflected. The interosseous 
muscles, with all the parts below the level on 
which the soft parts were divided by the 
second incision, still remain, and can only be 
cut by carrying the catling round each bone 
separately. As soon as this step is com- 
pleted, a three-tailed linen compress is used 
to retract the divided muscles, &c., and the 
saw is applied first on the tibia, and then on 
the fibula, or rather on both together, and 
taking care to complete the section of the 
fibula first. Within the last thirty years, 
surgeons both in England and on the Conti- 
nent have been in the habit of removing the 
spine of the tibia, which from its extreme pro- 
minency, is sometimes liable to become denu- 
ded in the stump. Beclard used to direct the 
first strokes of the saw upon it obliquely from 
above, downwards, for about half an inch 
above the point at which he intended to saw 
the bone transversely ; he then withdrew the 
saw, and commencing the section below, so as 


to fall in with it, cut through both the bones” 


in the manner already described. Messrs. 
Guthrie and S. Cooper, recommend. this 
ae ; but they do not insist upon ‘it, per- 
haps, so much as it deserves. Aad i 

The difference in the degree of retraction 
which the muscles in this part of the limb 
present in consequence of their being at- 
tached to bones, or free from such attachment, 
has suggested certain modifications. in- the 
manner of dividing them. The muscles situ- 
ated in the hollow between the tibia and fi- 
bula, anteriorly retract but little: those situa- 
ted behind the bones retract in proportion to 
the length of their fibres, and their freedom 
from attachment to bone. Sir C. Bell, keep- 
ing these points in view, recommends, first, 
an oblique section of the gastrocnemii muscles 
upwards, and then the complete division of 
the less retractile muscles on a level with the 
top of this incision. B. Bell, with the same 
object, repeats, for this amputation, the same 
caution that he gives in regard to the thigh 
and arms, viz. to detach the muscles for 
some way up the bones before applying the 
saw. 

The arteries that will require a ligature are, 
the anterior tibial, which will be found in front 
of the interosseous ligament, associated with 
its nerve, and from which it must be separated 
before the ligature is applied ; the posterior 
tibial artery ; the peroneal; the gemelli, and 
sometimes the nutritious artery of the tibia. 
The arterial distribution here varies according 
to the height on the limb, at which the ampu- 
tation is performed. When the operation is 
performed as high up as the tuberosity of the 
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tibia, there will be but a single trunk to tie, 
the popliteal, with some articular branches, 
and the gemelli; in proportion as the bones 
are cut lower; we shall have the nutritious 
artery of the tibia, the posterior tibial, and 
the peroneal. 

The lips of the wound are made to cover 
the bones either transversely or in a line 
from front to back. Richerand recommends 
an oblique reunion in the line of the two 
bones, a mode which combines the advan- 
tages of the other two. The stump should 
be slightly bent, and made to rest on its outer 
edge on a cushion. 


Fig. 44. 


Fig. 44. Circular amputation of the left leg at the place 
of election; the leg is represented, supported by @ 
rail, with the fuce of the stump turned forwards, in 
the position rt rs usually presented in amputation, when 
the bleeding vessels are about to be tied. The tibia 
(marked b ), and the fibula (marked a ), are seen in 
the soft parts a little nearer to each ether than natu- 
ral, owing to the latter’s having lost its support ; the 
knee, and upper part of the leg are but little seen, being 
Joreshortened in order to afford a fuller view of the 
Jace of the stump. 


Flap method.—This method, though first 
applied by Lowdham to amputation of the 
leg, is rarely resorted to by modern surgeons, 
except in cases where it presents the onl 
alternative to an amputation of the thigh. 
It has numerous modifications ; some surgeons 
form two flaps ; others but one. Dupuytren 
used to form two flaps, the front one extend- 
ing three inches down the tibia, the back one 
of the same extent, behind the bones ; both 
were joined, according to Ravaton’s plan, by a 
circular incision, and the flaps were dissected 
up to their base. The muscles of the inter- 
osseous space are then cut clean, and the bones 
are sawed in the usual way. 

In Lowdham’s pian, a single flap four inches 
long from the point where the bones are to 
be sawed, is formed out of the soft parts of 
the calf; the skin and interosseous muscles 
on the front or outside of the leg are divided 
by a transverse incision. The inconvenience, 
and frequently the excessive pain arising from 
the sudden turn which the base of the flap 
must: make to cover the bones, render the 
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operation by single flap ineligible, whenever it 
can be avoided. The oval method will obviate 
this objection, and ought to be preferred. 

The oval method consists in an oval incision 
of the integuments, which are dissected and 
reflected back to the extent of two inches ; 
and in a circular division of the muscles. 


KNEE-JOINT. 


The question of amputation at the knee-joint 
has been long regarded by the generality of 
surgeons as finally settled. Numerous success- 
ful cases, however, in which this operation has 
been resorted to of late years, either from ne- 
cessity or the individual views of the surgeon, 
have again brought it under consideration. 
Some very eminent practitioners have thought 
that the amputation of the leg at the knee- 
joint has been too indiscriminately proscribed, 
while others, going still further, blame the 
timidity that has prevented surgeons from 
boldly penetrating into large articulations, 
and assert its superiority over amputation as 
performed in the continuity of the bones, 
either of the leg or thigh. The arguments 
against amputating in joints, especially of 
large size, have been laid down in the first 
division of the present article, and though we 
still adhere to our objections to these ampu- 
tations, unless as exceptional proceedings, 
where an unusual prospect of success, or an 
unusual necessity might justify us in deviating 
from what we deem a safer course, still we 
see no reason against briefly stating the argu- 
ments of those who consider that this operation 
has been too lightly condemned. 

They affirm, that so long as the periosteum 
of a bone, or the articular cartilage covering a 
bone, is uninjured, that no bad consequence 
can arise from exposure to the air, as these 
coverings afford a perfect protection against 
inflammation ; that there is no synovial mem- 
brane spread over the cartilages; that it 
is almost always possible to save a sufficient 
quantita of the surrounding integuments to 
orm a good and ample covering for the ex- 
panes condyles; that the wound is not so 
arge as some imagine, the flap being formed 
almost exclusively of integument, which ad- 
heres most readily to the condyloid surfaces ; 
and finally, that the disarticulation of the leg 
leaves not only a good stump, but that it pre- 
serves the mobility of the head of the thigh- 
bone in the acetabulum, which is lost when 
the amputation is performed in the continuity 
of the femur. When the amputation is per- 
formed at the knee-joint, the individual walks 
with an artificial leg, as if he had a stiff knee. 
But when the thigh is amputated, progression 
is by no means so free: he walks as if the 
head of the thigh-bone was ankylosed. The 
surgeon will make his own estimate of these 
arguments. The operation is performed in 
different ways, according to the method pre- 
ferred. 


AMPUTATION AT THE KNEE-JOINT. 
Circular method.—An incision round the 
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limb, at the distance of three or four fin- 
gers’ breadth below the patella, divides the 
skin and subjacent adipose tissue down to 
the. snusclejmi(z meg) fig vA)! oP fi eyene. 
43); it is dissected up, and turned upon 
itself like a sleeve; all the thickness of the 
adipose tissue must be preserved to it. 
An assistant draws it upwards towards the 
joint ; the ligament of the patella is divided, 
and the knife enters the articulation, cutting 
the lateral ligaments. The joint is now thrown 
open, the semilunar cartilages are detached, 
and the crucial ligaments cut. The operation 
is terminated by cutting down, at one stroke, 
all the soft parts of the ham, to the edge of 
the circular incision first made through the in- 
teguments. The popliteal artery, and any 
other small vessel that may give blood, are 
then secured ; the parts are sponged clean, 
and the lips are brought together transversely, 
or in the direction of the large diameter, from 
one condyle to the other. They may also be 
united from front to back, in which case, the 
cicatrix would be shielded from pressure 
against the artificial leg, as it would thus be 
made to correspond to the depression between 
the condyles. 

The circular method will in general be 
found to be the best; but cases may occur 
where, in consequence of disorganization of 
the integuments, it will be impossible to ob- 
tain a sufficient covering by any other than 
the flap method, which may be had recourse 
to, with one or with two flaps, according to 
circumstances. 

With one flap.—Hoin used to perform this 
operation by extending the limb, and making 
a semilunar incision of the integuments, below 
the patella, beginning below the condyle on 
one side, and termi- 
nating at the other. 
The second stroke 
opens the articu- 
lation, cutting the 
lateral and crucial 
ligaments. The 
knife then turned 
on the flat, on the 
back of the tibia 
and fibula, cuts out 
the flap from the 
muscles and in- 
teguments of the 
calf. The danger 
of a denudation of 
the bone in this 
mode is much 
greater, as is also 
the difficulty of 
making and main- 
taining proper co- 
aptation of the lips 
of the wound. 

Fig. 45. Amputation by double flap at the knee-joint ; 
the anterior flap, containing the patella is reflected upon 
the thigh ; the posterior flap containing the popliteal 
artery, vein, and nerve, ts hanging down. 


With two flaps.—This proceeding, first re- 


Fig. 45, 
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sorted to by Mr. Smith, may also in certain 
circumstances be preferable to either the cir- 
cular or the single flap method ; for instance, 
where the soft parts on the back of the leg 
are so damaged that a single flap of the re- 
quired length to cover the condyles com- 
pletely cannot be obtained from them. 

Lhe oval method has also been proposed ; 
but this as well as the flap method should 
merely be considered as modifications to be 
kept in reserve, and only to be had recourse 
to in particular cases. 


THE THIGH. 


The muscles of the thigh, like those of the 
arm, may be arranged into three classes also: 
the muscles that connect it with the trunk ; 
those that stretch along it, without attach- 
ment, and are inserted into the bones of the 
leg ; and those that cover and are attached to 
it. The form of the limb is somewhat coni- 
eal, owing to the gradual diminution of the 
mass of the soft parts, from the trunk to the 
knee. 

Possibly all the advantages of amputating 
at the knee-joint might be secured, and the 
objections obviated, by resecting the condyles 
in the spongy head of the bone, thus convert- 
ing it into an amputation in the continuity, at 
the lowest possible point of the bone. 

The muscles, as regards their retractility, 
may be arranged into two layers, a superficial, 
and a deep-seated one. The great length of 
the superficial muscles, and their freedom 
from attachment between the two points of 
their origin from the pelvis and insertion into 
the bones of the leg, favour their retractility 
in the highest degree. It will be obvious, 
therefore, that the lower down the limb the 
superficial muscles are divided, the greater 
will be their retraction. If then, in amputa- 
ting the lower third of the thigh, we are to 
begin our circular incision four fingers’ breadth 
below the point at which the bone is to be 
sawed, the application of the same rule in am- 
putating at the upper part of the limb must 
rest upon a different principle. If the greater 
retractility of the superficial muscles, when 
divided at the lower part of the limb, requires 
the space of four fingers’ breadth between the 
first section of the integuments and that of the 
bone, the greater bulk and depth of soft parts, 
and the consequently greater difficulty of pro- 
perly confronting them in order to their re- 
union, will also render it necessary above. 
The principle, therefore, that regulates circu- 
lar amputation, viz., to cut the layers in suc- 
cession from the skin to the bone, each ata 
higher point than that of the layer last cut, 
and the bone itself highest of all, is specially 
applicable in amputation of the thigh. The 
retraction of the muscles will also be augmen- 
ted, for those muscles which may, from the 
position of the limb, be thrown on the stretch 
during the performance of the amputation. 
When the stump is finally healed, this greater 
pomel of retraction in the superficial muscles 

as a direct influence on the position of the 


_the-adipose tissue down to the fascia. 
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cicatrix, which is drawn inwards and back- 
wards by the more powerful adductor 
muscles. 

As there is no place of election for ampu- 
tating the thigh, the rule of preserving as 
much as the disease or injury has spared, and 
of amputating as low down as_ possible, 
remains in full force. The danger of the 
operation in these cases, diminishes in pro- 
portion to the smallness of volume of the soft 
parts. 


AMPUTATION OF THE THIGH. 


Circular method.—The patient being placed 
on the edge of a bed, or on a table, the 
assistants, to the number of four or five are. 
disposed in such a manner as to support the 
head, pelvis, and the sound limb; one takes 
charge of the leg to be amputated, sup- 
porting it on his knee, or a low stool, ac- 
cording to circumstances ; another stops the 
circulation in the femoral artery, either with 
his fingers or a tourniquet. It is unneces- 
sary to repeat the motives mentioned in the 
first part of this article for preferring, ex- 
cept under particular circumstances, the in- 
telligent pressure of the fingers. The point 
of resistance against which the artery should 
be pressed is the pubic bone, where the vessel 
passes over it. Whenever the tourniquet is 
employed, it should be placed as high up the 
limb as possible. The instruments are placed 
in a tray within the surgeon’s reach, or they 
may be handed to him according as they are 
required by an assistant. 

The thigh being grasped firmly above the 
point where the incision is to be made, the 
skin and muscles are drawn upwards, and thus 
rendered tense and steady. The surgeon, 
standing on the outside of the limb, carries the 
knife to the inside of the thigh, the handle firmly 
grasped in the right hand, the point directed 
towards himself, and then at one sweep round 
the limb, beginning the cut with the part of 
the blade next the handle, divides the skin 
and adipose tissue down to the fascia. The 
incision penetrating beyond the fascia, is not 
a matter of importance, but it ought to divide 
The 
skin and adipose tissue are then retracted by 
the assistant, and if any bands oppose their 
ascent they are to be cut. Some surgeons, 
however, still adhere to the old plan of dis- 
secting the skin up to the extent of an inch 
or more, and then retracting it, before they 
begin the section of the muscles, a plan which 
is more especially eligible when the amputa- 
tion is performed in the upper and thicker 
portion of the limb. 

Another circular incision, made at the line 
to which the skin is retracted, divides the 
superficial muscles ; these being retracted in 
their turn, the deep-seated layer is exposed, 
and cut by a third cireular sweep of the knife. 
A two-tailed linen retractor is next applied ; 
the’ tails are crossed upon the cut surfaces, 
above the bone, the muscular fibres still ad- 
hering to the bone are cleanly cut, and the 
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XG The lower the 
. point at which the 

\) amputation is per- 
\\" formed, the fewer 
will be the vessels 
requiring a liga- 
ture. At the low- 
est point, viz., four 
fingers’ —_ breadth 
above the condyles, 
the vessels requir- 
ing attention are 
the femoral artery, 
the anastomatie (ra- 
mus anastomaticus ), 
with perhaps a few 
muscular branches 
which may be twis- 
ted. At the upper 
part of the limb, 
there will be, be- 
sides the femoral 
artery, the profun- 
da, branches of the 
circumflex, obtura- 
tor, and _ ischiatic 
arteries, and per- 
haps some muscu- 
lar branches. 
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Big. 46. Cireular amputation at the lower third of the 
thigh ; the skin which was cut at the line just above 
the knee is seen reflected like a sleeve upon the middle 
part of the thigh. The muscles are divided down to 
the bone ; and the operation is advanced to the point 
at which the retractor is to be applied, and the bone 
sawed through. 


The large nerves in the thigh, not being re- 
tractile like the muscles, are sometimes seen 
after amputation hanging, or projecting from 
the surface of the muscles. If left in this 
state, they render the dressing painful, and 
the stump less useful after the healing process 
is completed ; it will, therefore, be better to 
snip them at once to the level of the muscles 
with a very sharp pair of scissors, or cut them 
with a quick stroke of the knife. 

The sides and lips of the wound are brought 
together, on a line from one side of the thigh 
to the other, or from the front to the back. 
The transverse line of union is that usually 
preferred by the surgeons of this country. 
The French surgeons, who resort less fre- 
quently than ourselves to healing the wound 
by first intention, prefer the antero-posterior 
line of union, as the pus has a better drain 
from the posterior angle. Some surgeons 
unite the lips of the wound in an oblique line 
from without inwards and backwards, imagin- 
ing thereby that they avoid the incon- 
yeniences of the two former modes of con- 
fronting the wounded surfaces. 
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Fig. 47. Cireular amputation at the upper and thick- 
est part of the thigh. 


Flap method.—In the general description 
of this method, already given in the first part 
of this article, will be found the details o its 
application to the thigh. It may be doubted 

S8, whether the flap 
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Fig. 48. Amputation, by double flap, anterior and pos- 
terior, at the middle of the thigh. The shaft of the 
bone is bured to the extent of three or four inches, the 
length of the flaps. The operation is advanced to the 
point where the retractor is to be applied, and the 
bone sawed through. 
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HIP-JOINT, 


If the danger attending an amputation, be 
ceteris paribus in proportion to the volume of 
the parts through which the section is made, 
then is the amputation of the thigh at the 
hip-joint the most formidable that can be per- 
formed, buried as that joint is to a considera- 
ble depth, and surrounded on all sides by such 
a large mass of soft parts. These considera- 
tions very naturally deterred surgeons from 
attempting such an extensive mutilation, and 
it was only as the art made progress, and the 
principles on which success mainly depends 
became better understood, that the proposal 
for amputating at the hip-jomt began to be 
entertained as a rational undertaking. Mo- 
rand, it would appear, was the first who ven- 
tured to express an opinion on the possibility 
of its success ; an opinion which was brought 
formally under the notice of the Academy of 
Surgery by two of his pupils, Wolher, a sur- 
geon in the guards of the king of Denmark, 
and Pacthod of Nyon in Switzerland, in the 
year 1739. The Academy in the following 
year received a favourable report on the 
Memoir of these surgeons, drawn up by 
Ledran and Guerin. Encouraged by the dis- 

‘cussion, Ravaton was on the point of putting 

the proposed plan in execution, in a case of 
- fracture of the great trochanter and neck of 
the femur from a gun-shot, and was only 
driven from his determination, by the adverse 
opinions of the surgeons with whom he con- 
sulted on the occasion. Lalowette made it 
the subject of a thesis, which was defended 
by Vallum in 1748. The subject seeming to 
several of the members of the Academy to be 
entitled to further investigation, it was made 
a prize question at the instance of Morand in 
1756, and again in 1759. None of the essays 
on the first occasion were found worthy of 
the prize, which, on the second, was awarded 
to Barbet, who forcibly advocated the pro- 
priety of the operation, and pointed out the 
cases to which he considered it rationally ap- 
plicable. 

The question was propounded by the Aca- 
demy in the following terms :——“ Jn the case in 
which amputation at the hip-joint should appear 
to be the only resource for saving the patent's 
life, to determine whether this operation ought to 
be practised, and what would be the best mode 
of performing it.” Thirty-four essays were 
presented, including Barbet’s, almost all of 
which, besides several other dissertations on 
the same subject, by Goursault, Moublet, and 
others, maintained the practicability of the ope- 
ration, from experiments on the dead sub- 
ject, or on dogs. 

Notwithstanding the great encouragement 
thus held out, no one was bold enough to un- 
dertake the operation for a considerable time 
afterwards. ‘True it is, however, that seme 
cases had occurred in which gangrene having 
first made extensive ravages round the joint, 
the disarticulation of the thigh bone had been 
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artificially effected ; but this process, though 
it might be regarded as an encouragement, 
could not be taken in any sense as the equiva- 
lent of the amputation at the hip-joint, strictly 
so called. 

Familiar as the discussions of the Academy 
must have made the minds of the French sur- 
geons with the subject, it seems not a little 
curious that the first case in which it was per- 
formed is recorded of an English surgeon, Mr. 
H. Thomson, surgeon to the London Hospi- 
tal. Pott was strongly opposed to the ope- 
ration, and censures, in the following pas- 
sage, its performance in the case which he 
had himse!f witnessed :—“ That the amputa- 
tion in the joint of the hip is not an imprac- 
ticable operation (although it be a dreadful 
one) I very well know. I cannot say that I 
have ever done it, but I have seen it done, and 
arn now very sure I shall never do it, unless 
it be on a dead body. |The parallel which is 
drawn between this operation and that in the 
shoulder will not hold. In the latter, it some- 
times happens, that the caries is confined to 
the head of the os humeri, and that the sca- 
pula is perfectly sound. In the case of a 
carious hip-joint this is never the fact ; the 
acetabulum and parts about are always, more 
or less, in the same state, or at least in a dis- 
tempered one, and so indeed most frequently 
are the parts within the pelvis.” Mention of 
the second instance, in which it was put in 
execution in this country, occurs in the sixth 
volume of Duncan’s Medical Commentaries, 
published in 1779. The operation was per- 
formed by Kerr, of Northampton, on a girl 
between eleven and twelve years of age. It 
would appear from Pott’s censure on the first 
case, and from the description of Kerr’s case, 
that in both these instances, the operation was 
resorted to for disease of the jot. The re- 
sult in both eases was of course unfortunate, 
as the removal of the limb could have no 
effect in arresting the progress of the disease. 
In Kerr’s ease, the acetabulum and surround- 
ing part of the os innominatum were carious, 
and there was extensive tuberculization of the 
lungs. 

It was soon perceived that the analogy 
between amputating for scrofulous disease of 
the knee-joint in the continuity of the thigh, 
and disarticulating the head of the femur from 
a diseased acetabulum did not hold good. In 
most of the subsequent attempts, therefore, 
the operation was restricted to the cases in 
which Barbet had described it to be applica- 
ble, viz.: Where by sudden violence, as from 
gun-shot wounds, or crushing by machinery, 
a healthy bone is extensively injured at its 
head, neck, or upper part ; where the limb is 
carried away by a cannon-shot close to the 
trunk ; or where gangrene has so far extended, 
or threatens to extend, its ravages, as to ren- 
der it impossible to obtain a sufficient cover- 
ing for the stump by any other means. To 
these, as the principal cases in which this 
amputation is hkely to be attended with a 
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favourable result, may be added, lesions of the 
bone high up, from comminutive fracture, 
caries, necrosis, osteo-sarcoma, spina ventosa, 
or other incurable alterations beyond the 
reach of extirpation, by an amputation in the 
continuity of the femur. 

When resorted to in this description of 
cases, some years later, it was successful. 
M. A. Blandin, a surgeon in the French re- 
publican army, in the third year of the Re- 
public, operated successfully on a soldier. In 
a second case, he was equally fortunate ; and, 
in a third case, the patient survived the opera- 
tion fifty-eight days. The operation was again 
successful in the hands of Perret, another 
military surgeon ; and, in 1798, Mulder per- 
formed it, with similar good fortune, on a girl 
of eighteen years of age. About the com- 
mencement of the present century, Larrey 
had already operated in two cases during the 
Egyptian campaign. Since that period it has 
been performed many times in different coun- 
tries, and successfully too in a good many 
cases. Dr. Millingen is said to have operated 
successfully in two cases. Mr. Brownrigg 
was successful in the case of a soldier who 
was wounded at Merida, in 1812. This man 
was since, and perhaps is still, resident at 
Spalding in Lincolnshire. Mr. Guthrie suc- 
cessfully amputated the thigh at the hip-joint 
of a French prisoner, who is still living in the 
Hopital des Invalides, at Paris. Delpech, 
Orthon, Mott of New York, Wedemeyer, 
Syme Brice, Sir A. Cooper, and lately Mr. 
Mayo, have each had a successful case. It 
would not be an easy matter to determine the 
proportion of the successful to the unsuccess- 
ful cases; but the reverses also are numerous. 
In 1812, Baffos, at the Hopital des Enfans, 
lost a child seven years old, not in conse- 
quence of the operation, which, as was before 
observed, is not indicated in the scrofulous 
affection of the hip-joint, but from the pro- 
gress of the disease. The little patient sur- 
vived the operation three months: the ace- 
tabulum was diseased. Mr. Carmichael per- 
formed the operation in the year 1819, at the 
Richmond Hospital, Dublin, on a young wo- 
man of nineteen, for an osteo-sarcoma. The 
writer of this article, then a pupil of Mr. Car- 
michael’s, was present. ‘The operation was 
peers with great celerity ; the patient 
ived only till the fifth day. The operation, 
even in the cases in which it is indicated, has 
failed in the hands of some of the most emi- 
nent surgeons of the day, amongst others, Sir 
A. Cooper, Sir B. Brodie, Dupuytren, Mr. 
Guthrie, Baron Larrey, Blick, Cole, Delpech, 
Dieffenbach, Emery, Gensoul, Clot-Bey, Roux, 
and Pelikan of Wilna. 

Various points have been indicated as guides 
to the articulation ; of which, in order not to 
embarrass the memory, we shall select only 
the most important. ‘The great trochanter is 
easily felt; it takes a direction upwards, in- 
wards, is turned a little backwards, and forms 
a prominence about half an inch or a little 
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more above the neck of the femur. The 
small trochanter projects about half an inch 
from the inside of the bone, at a nearly right 
angle from its axis, and is continuous with the 
lower part of the shaft, at an angle inclined 
upwards of 50° with the axis of the bone. If 
the patient be placed recumbent, the tube- 
rosity of the ischium will be an inch and a 
quarter in advance of the acetabulum. 

Again, if a perpendicular line be drawn 
from the anterior inferior spinous process of 
the ilium, the outer or anterior part of the 
joint will be about half an inch to the inside 
of the inferior extremity of this line. The 
articulation is most superficial in front, and 
corresponds with a line which would bisect 
Poupart’s ligament, at the union of its outer 
with its two inner thirds. 

The disposition of the capsular ligament 
deserves to be noticed: the head of the bone, 
which is nearly spherical, is not entirely sunk 
in the articular socket; the capsular ligament, 
springing from the rim of the acetabulum, 
covers the outer portion of the bony sphere, 
and shrinks in ampleness, as the bone dimi- 
nishes in size, to form its neck. If, therefore, 
the surgeon were to cut the capsular ligament 
low down on the neck of the bone, instead of 
dividing it round the edge of the acetabulum, 
the head of the bone being much larger than 
the opening made for its passage would re- 
main locked in the cotyloid cavity. The 
internal or round ligament is easily thrown 
on the stretch, and even brought to the edge 
of the acetabulum by carrying the limb out- 
wards. The same observation respecting the 
incomplete ossification of the epiphysis of the 
long bones may be repeated here. Up tothe 
age of ten or twelve years, the great and small 
trochanter, and even the head of the femur it- 
self are so soft that they may be easily cut with 
a knife, and the surgeon should be prepared 
to turn this circumstance to account on an 
occasion. 

In front, the articulation is more superficial 
than at any other point, being here separated 
from the skin only by the psoas and iliacus 
muscles, by the rectus externally, and by the 
great vessels, but at some distance, internally. 
Behind, and on the inside, the muscular mass 
is very considerable. The depth of the ar- 
ticulation from the trochanter on the outside 
is considerable, but when the bone is removed 
there is little left to cover the acetabulum 
beyond the skin alone. Upon these points, 
therefore, must the formation of the flaps be 
regulated. As in the case of the disarticula- 
tion of the shoulder-joint, the amputation at 
the hip-joint is performed by all the various 
methods, or by processes combined from them, 
according to the necessities of the case, or the 
genius of the operator. We shall describe 
the principal modifications only. 


AMPUTATION OF THE THIGH AT THE HIP- 
JOINT. 


Flap method.—The operation is performed 
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with a single or double flap. When two flaps 
are formed, they are cut in such a manner as 
to form an anterior and posterior, or two late- 
ral flaps; the other modes of formingthe flaps 
are but variations of these. 

With two lateral flaps, or an outside and in- 
side one.—In some of the early descriptions of 
this method, it is recommended, as a proper 
precaution against hemorrhage, to tie the 
femoral artery, close up by Poupart’s liga- 
ment, and above the origin of the circumflex 
and profunda. lLarrey makes this the first 
step of the operation, (I, II, III, 1, 2, 8, 
figs. 42 and 43,) and the practice has the 
approval of Blandin, who thinks, that as the 
artery is easily secured, and the hemorrhage 
from so large a vessel would be so quickly 
fatal, that it will be more proper, rational, and 
aera to begin the operation by placing a 
igature upon it. Others, on the contrary, 
dissent from this doctrine, regarding it as an 
additional and a superfluous operation, and 
rely on the compression made on the trunk 
of the artery with a pad, or the fingers of an 
intelligent assistant, against the horizontal 
branch of the pubis. Cases, however, may 
occur, where the exhaustion of the patient is 
so great, that it becomes imperative to secure 
him against all mischances, and under such 
circumstances, it would be improper to slight 
this precaution. 

But whether the artery be first tied or not, 
the patient is placed on his back, the pelvis 
supported by a pillow, and advanced to the 
edge of a bed or table. The surgeon places 
himself on the outside of the limb, and plunges 
a long slender knife into the upper part of the 
thigh, in a direction from front to back, so 
that the blade shall graze the bone just be- 
tween the upper edge of the trochanter 
minor, and the root of the neck of the femur. 
The knife is urged on in the same direction 
until its point comes through the skin at the 
opposite surface of the limb ; the edge of the 
knife is then directed downwards, and in- 
wards, and keeping close to, but clear, of the 
small trochanter, and an internal flap about four 
inches long is made with a quick and even 
sweep of the knife. The flap is raised towards 
the opposite thigh, and the limb being car- 
ried a little in abduction, one-half of the cap- 
sular ligament is cut close upon the brim of 
the acetabulum, the edge of the knife being 
directed in the same manner as if the surgeon 
wished to cut off the spherical head of the 
bone through the middle. The movement of 
abduction is augmented, and the internal liga- 
ment being thus made tense against the head 
of the femur, is easily divided. The head of 
the bone being now drawn down, the knife is 
turned round it, and the other half of the 
capsular ligament is cut. The tendons of the 
gluteal muscles are cut through, close to the 
outer and back part of the great trochanter, 
and the knife is carried outwards and down- 
wards, so as to form an external flap, similar 
to the internal one. 

When the femoral artery is previously tied, 
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the first flap incision should proceed from the 
inferior angle of the wound inflicted for that 
purpose ; and, again, when the knife has 
doubled the head of the bone, it should h- 
brought down the outside of it, until it falls 
again into the preliminary wound, and it is 
then carried outwards and downwards to form 
the external semicircular flap. 

With an anterior and posterior flap.—Mr. 
Guthrie’s method of forming the flaps differs 
from that just described in regard to the point 
from which the incisions proceed, and their 
direction. He first divides the integuments 
only, on the inside and then on the outside of 
the limb, from a point in front of the spinous 
process of the ilium, to another, close by the 
tuberosity of the ischium, where the two in- 
cisions join again (0, p, gq, and h, o, n, 
figs. 42 and 43). The skin is reflected up, 
and the muscles are cut at the point of re- 
traction, obliquely upwards towards the arti- 
culation. The two flaps thus formed are 
provided with an ample covering of integu- 
ment, and may be described as internal and 
anterior, and external and posterior. Mr. 
Guthrie does not tie the femoral artery in 
the first instance as Larrey does, and his 
mode of operating differs only from that re- 
commended by Beclard, in the incision and 
retraction of the integuments, and in cutting 
the muscles from without inwards, instead of 
plunging the knife in at each side of the head 
of the bone, and then cutting outwards. One 
obvious advantage obtained by proceeding 
according to Mr. Guthrie’s plan is, that it 
leaves more integument and less muscle in the 
wound; and, in one of such extent, this is a 
consideration of no small importance. 

Dupuytren used to form the internal flap 
by an incision, first, of the integuments, and 
then of the muscles upwards to the joint ; he 
made the outer flap with one incision. 

With a single fiap—This method is well 
described in one of the early theses on this 
subject by De Vallun :—The patient lying on 
the sound hip, the operator makes a trans- 
verse semicircular incision, from the upper 
part of the great trochanter to the tuberosity 
of the ischium, dividing at once all the parts 
down to the joint. (9, 10, fig. 42; 4, 5, 
3, fig. 43). The limb is now rotated in- 
wards, the outer and back part of the cap- 
sular ligament is cut, and the round ligament, 
with a probe-pointed bistouri. The limb is 
brought a little downwards, and the rest of 
the capsular ligament being cut, a flap four or 
five inches long, according to the volume of 
the limb, is formed from the flesh on the in- 
side of the thigh. Manec, and Ashmead, of 
Philadelphia, have proposed reversing the 
steps of this proceeding, forming the inner- 
flap first, cutting from without inwards and 
upwards, then disarticulating the head of the 
bone, and cutting outwards. 

Whea the femoral artery has been tied, 
previously to the formation of the flaps, the 
operation is terminated without stopping to 
secure the other bleeding vessels. 
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Lisfrane’s plan; an external and internal 
Jlap.— This able operator, it is said, ean com- 
plete the amputation in the hip-joint, on the 
dead subject, in ten seconds. He makes use 
of a long, thick, two-edged knife or catling. 
The limb being extended, and held, if pos- 
sible, in a position between adduction and ab- 
duction. He recognizes, by drawing a per- 
pendicular line, from the anterior superior 
spinous process, down the thigh, and another 
line, half an inch directly inwards towards the 
pubis, the spot on which he is to commence 
his incision. Placing the point of the knife 
on the end of the transverse line, he pushes 
it perpendicularly downwards, grazing the 
outside of the head of the bone, until it comes 
out a few lines lower than the tuberosity of 
the ischium. It is necessary, as soon as the 
point of the knife reaches the bone, to incline 
the handle upwards and outwards, in order to 
turn its point fair for the tuberosity ; this 
manceuvre is facilitated by the surgeon or an 
assistant’s taking hold of the flesh of the 
gluteal region, and carrying it, en masse, to- 
wards himself. As soon as the knife has 
passed completely through from front to back, 
the lower edge is inclined outwards and down- 
wards, cutting about an inch in that direction, 
until it clears the great trochanter. This 
division is effected more with a sawing than 
a cutting motion ; the knife then glides from 
the bone, obliquely, through the muscles, 
forming an external flap, four or five inches 
long. 


Fig. 49. 


Fig. 49. Amputation of the thigh at the hip-yjoint ; the 
external fiap has been formed; the head of the bone 
disarticulated from the acetabulum, and the knife car- 
ried to the inside of the femur has fullen into the line 
of incision for forming the first flap, and is now form- 
tg the second fap from the soft parts on the inside of 
the thigh. 


An assistant now takes hold of the flesh on 
the inside of the limb, and draws it towards the 
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opposite thigh ; and the surgeon placing the 
point of his knife again in the upper angle of 
the wound, inclines it slightly inwards, carry- 
ing the blade a little beneath, and to the in- 
side of the head of the bone, so as to make it 
fall into the line of the first incision, and 
avoid wounding the integuments. He then 
cuts down the bone to the small trochanter, 
following this prominence with the edge of 
the knife ; at this moment he directs one of 
the assistants to make compression on the fe- 
moral artery, by seizing the base of this 
second flap between his fingers and thumb ; 
and he then terminates the internal incision, 
leaving the flap of the same length as the ex- 
ternal one. The vessels are tied, and the 
head of the bone is disarticulated in the man- 
ner before described. 

In Lisfrane’s, and the other plans which 
resemble it, as to the formation of the internal 
flap, the facility of effectually compressing the 
artery in this flap, before the edge of the 
knife is turned outwards and downwards, is so 
great, that the preliminary operation of pla- 
cing a ligature upon it may be safely dispensed 
with. As soon, however, as the internal flap 
is formed it may be tied. The flow of blood 
from the other vessels may be temporarily 
stopped by the fingers of assistants applied 
over them. Some surgeons, however, tie the 
arteries as the operation proceeds. Besides 
the femoral artery, the obturator artery, 
branches of the pudendal, ischiatic, and glu- 
teal arteries will require torsion or ligature. 

Circular method.—Mr. Abernethy, who ad- 
vocated as far back as the beginning of the 
present century, the propriety of compressing 
the femoral artery against the horizontal 
branch of the pubis instead of placing a liga- 
ture upon it before the operation, was the first 
to propose, in his surgical lectures, the per- 
forming this amputation by circular incision. 
He used to make the first incision of the in- 
teguments a few inches below the articula- 
tion ; the muscles were divided higher up, at 
the poimt to which the skin was retracted, 
and completely detached from the great and 
small trochanter. The capsular and the 
round ligament were then cut, and the limb 
removed. ‘This method was adopted by Mr. 
Colles, in the case of the patient upon whom 
he operated, and by Krimer in his case. 

Greefe also shows'the same preference for 
the circular method in the amputation of the 
hip, which he gives generally to amputations 
in the contiguity. He performs the opera- 
tion with his large knife, the blade of which 
is enlarged and rounded off at the end. He 
thinks this form of knife enables him in cut- 
ting the muscles, to hollow out the cone 
better. He divides the soft parts from with- 
out inwards, or rather from below upwards 
towards the joint. He avoids the difficulty 
which might be felt in disarticulating the head 
of the femur, by cutting the capsular ligament 
at the under part, where the brim of the ace- 
tabulum is imperfect. This difficulty is, how- 
ever, easily obviated by observing the rule 
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already given, of cutting the capsular liga- 
ment in the same manner as if the operator 
intended to leave half the head of the bone in 
the socket. Mr. 8S. Cooper mentions a case 
where, from neglecting this point, a very 
eminent surgeon was unable for half an hour 
to disarticulate the head of the bone from the 
acetabulum. Dr. Veitch is also in favour of 
the circular method. When the muscles are 
detached from the trochanters, he advises the 
detachment of the muscles for some little way 
down the limb, for the purpose of using the 
bone thus cleared as a lever to facilitate the 
separation of the head from its articular 
socket. This step is quite unnecessary, and 
causes delay. 

Lhe oval method proposed by Scoutetten, 
Cornuau, and Mr. Guthrie, though frequently 
executed on the dead body, has not as yet 
been resorted to in the case of a living person. 
It is thus described :—the patient lies on the 
sound hip, and the limb is supported in ad- 
duction by an assistant. The first incision is 
made from an inch above the great trochan- 
ter, and descends obliquely forwards to the 
anterior part of the thigh, to the extent of 
six or eight inches, if the patient be an adult. 
This incision terminates at a point at which a 
‘perpendicular line from the superior spinous 
process of the ilium, would cross another line 
drawn transversely from the tuberosity of the 
ischium, and divides the integument, and the 
muscles down to the bone. Another oblique 
incision of the same length is carried from 
above the head of the femur downwards and 
backwards to a little below the tuberosity of 
“the ischium. The joint is thus freely ex- 
posed ; the capsule and the internal ligament 
are divided; the head of the bone is luxated 
outwards ; the knife is carried to the inside 
of the neck of the Fig. 50. 
bone. The assist- 
ant now compresses 
the femoral artery 
by inserting his 
thumb and fingers 
into the wound, 
and the operation 
is terminated by 
cutting downwards 
and inwards all the 
soft parts on the in- 
side of the thigh, so 
as to unite the two 
extremities of the 
inverted V formed 
by the two first in- 
cisions. 

Fig. 50. The lines of incision for amputating at the 
hiscoid by the oval method, as proposed by Scou- 
tetten and Cornuau. 


The numerous methods proposed for am- 
putating the thigh at the hip-joint have not 
‘originated solely in the comparative facility of 
performance: the very nature of the injury 
may create a necessity for proceeding in a 
given way, and exclude the exercise of choice 
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or preference ; and hence it is, that though 
one mode of proceeding may, in a general 
sense, be more advantageous than another, 
they must all be retained as resources for 
special cases. 

The majority of the amputations hitherto 
performed at the hip-joint have been executed 
according to the flap method, or some of its 
modifications. This preference seems to have 
been accorded, both on account of the great 
bulk of the limb itself, and the anatomical confi- 
guration of the articulation. Ifthe flap method 
is preferred in amputating the thigh high up 
near the trochanters, how much stronger must 
be the reasons for the preference, when the 
operation is to be performed in the articulation 
itself! But in the flap method as applied to 
this operation, there are certain modifications 
more or less favourable. The flaps which con- 
tain most skin and least muscle are the best ; as 
the liability to inflammation and extensive sup- 
puration will be least in flaps so formed. This 
is one excellence of the mode of proceeding 
recommended by Mr. Guthrie and Dupuytren. 
The anterior and posterior flaps, when the 
state of the soft parts will allow of their being 
made of equal length, are most readily ad- 
Justed ; and when the parts are extensively 
injured, as the integuments are divided by a 
separate incision, an adequate quantity of them 
may be preserved with very little of the mus- 
cles. The oblique position of the flaps would 
also give greater facility for filling up the de- 
ficiency occasioned by the removal of the head 
and neck of the thigh bone. 

The same advantages do not attach to the 
method when performed on the plan of Lar- 
rey, Lisfranc, &c. The external flap cannot 
be made sufhiciently full, and ample to corre- 
spond with the internal one, and most com- 
monly it will be either so irregular or deficient 
at its posterior part as to require points of 
suture to maintain it in coaptation. 

When the accident has spared only enough of 
the soft parts to form a single flap, there is no 
room for choice ; it must be formed as best it 
may. If the parts on the anterior and inter- 
nal region of the thigh are sufficient, the plan 
of Manec and Ashmead will afford the best 
result ; the section being made from without 
inwards, and the skin being divided first, a flap 
ample of skin and scant of muscle is thus pro- 
cured. Velpeau, in a case in which he adopted 
this plan, describes the flap as covering the 
wound without effort, and remaining properly 
applied as it were, by its own weight. 

The oval method is of very easy execution, 
if we may be allowed to judge from what we 
observe on the dead subject ; but the cover- 
ing it leaves at the upper part of the wound, 
where the excavation of joint is to be filled up 
is rather scanty. This inconvenience might 
be obviated by making the incisions some- 
what after the manner Larrey amputates the 
shoulder-joint. 

The circular method is the most difficult of 
execution, and the least advantageous of all, 
for amputation of the thigh in the articulation. 
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AMYLUM, Lat.; duvdrov, (from a priv., 
and pvaAn, a mill, being prepared without grind- 
ing), Gr.; Starke, Satzmehl, Ger.; amadon, Fr. ; 
starch, Eng. A name given to the fecula ob- 
tained from the cereal grains, and from the 
bulbs, stalks, and roots of various plants. The 
use made of starch in surgery is very limited. 
Powdered starch is sometimes employed as an 
external application in erysipelas, and in the 
cutaneous erubescence of new-born infants ; 
in a liquid jelly it serves as a vehicle for the 
injection of anodynes into the rectum. Asa 
poultice it is now but very rarely used. 


ANABROCHISMUS,dvaBooytopic,(from 
ava, “with,” Bodyoc, “arunning knot”.) An 
operation of the ancient surgeons for prevent- 
ing the eye-lashes from turning upon, and 
irritating the eye, effected by knotting a hair 
around them. It is mentioned by Hippo- 
vals Galen, and Celsus. It is now obso- 
ete. 


ANAPLASIS, obsolete, avamdaoue, Gr. 
conjfirmatio, Lat. Hippocrates used this term 


1 The Editor having had the misfortune to be de- 
prived, by illness, of the able assistance of Dr. King, 
who had originally undertaken to write the article 
AMPUTATION, was compelled to take up the subject 
where it was thus interrupted. With the exception 
of the section entitled Measures necessary to arrest 
hemorrhage after amputation, the Editor’s part of this 
article embraces from page 142, commencing with the 
history and description of the Flap Amputation, to the 
end. He acknowledges with pleasure the great obliga- 
tions he has been laid under by his friend Mr. Pilcher, 
who kindly placed at his disposal, for sketching and 
verifying the wood-cuts which illustrate this article, 
all the subjects employed during the course of sur- 

ical operations delivered by Mr. P. during the present 
session at the Webb-street School. 
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to designate the union or consolidation of a 
fractured bone. 


ANAPLEROSIS, obsolete, avat)hnowsrc, 
“filling up.” That part of surgical therapeu- 
tics whose object is to supply, by artificial 
means, parts that are wanting. (See Pro- 
THESIS. ) 


ANASARCA, Lat., avacaoxa, Gr., from 
ava, through, and cdoé, the flesh ; Leibwasser, 
Hautwassersucht, Ger. ; anasarque, Fr. ; dropsy 
of the cellular membrane, Eng. The term im- 
pres a general serous infiltration of the cellu- 
ar tissue, but more especially the portion of 
it interposed between the skin and the mus- 
cles ; when the infiltration is not general, but 
circumscribed within a particular region, it is 
known by the name of cedema. 

Anasarea, like the other forms of serous ef- 
fusion, may be either symptomatic or idio- 
pathic ; it may be active or passive. Con- 
sidered without reference to the causes from 
which it may arise, the infiltrated condition of 
the cellular tissue, known under the term 
anasarca, results from the condensation of the 
animal vapour which is constantly exhaled 
from all parts of the cellular tissue, whether 
that condensation is produced by an excess of 
the secretion itself, or the absence of absorp- 
tion. 

As our notice of this affection is confined 
to the mere point of view in which it is sus- 
ceptible of relief or cure from surgical means, 
it will not be necessary to enter into a full 
disquisition of its causes, varieties, complica- 
tions, &c. We shall, therefore, only state in 
general terms, that it may depend upon ex- 
citement or irritation in the cellular tissue it- 
self, or its vessels; on inflammation, or ob- 
struction of the veins, or simply from any me- 
chanical impediment (as for instance, a tu- 
mour,) to the free return of the blood ; and 
on various organic alterations in the important 
organs of the economy, as of the heart, or its 
large blood-vessels, pericardium, lungs, kid- 
neys, &c. 

The causes of anasarca may very naturally 
be arranged into two classes: in one the 
symptoms are acute; in the other they are 
chronic, and symptomatic of some primary 
affection. In the early stages of life, great 
activity of function prevails in the cellular 
tissue, erythematous inflammations are more 
frequent, and hence the greater frequency of 
the active forms of anasarca at this period of 
existence. Youth, vigour, and the sanguineous 
temperament, therefore, are justly regarded as 
predisposing, while a too generous alimenta- 
tion, the suppression of hemorrhage, either 
natural or accidental; the sudden stoppage 
of perspiration ; or the impression of cold, 
especially after eruptive diseases, may be 
enumerated amongst its occasional causes. It 
has also been observed to come on suddenly, 
after violent emotions of the mind, or the 
disappearance of the symptoms of gout, &c. 

The characters of the passive or chronic 
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anasarca are very different : here the pheno- 
mena are of the asthenic kind, and are 
dependent either on morbid affections of the 
heart, large vessels, lymphatics, of some of 
the principal viscera, in a word; or on direct 
debilitation, resulting from insufficient food or 
clothing, insalubrious habitation, frequent and 
considerable loss of blood, &e. 

The symptoms of this affection, derived as 
they may be from pathological conditions so 
essentially different, are serious, or otherwise, 
in regard to the evanescent excitement or 
permanent lesion from which they take their 
origin ; and they present a degree of variety 
dependent on the causes from which they 
arise. 

The sthenic, or acute anasarca that occurs 
during convalescence from scarlatina, is cha- 
racterized by the suddenness of its appearance 
and the rapidity with which it spreads. A 
great part, sometimes even the whole body, is 
swollen, although the colour of the skin is 
scarcely changed, or if it should be, it presents 
a very slight rosy hue ; it is elastic and sen- 
sible to the touch ; it also seems polished, and 
hotter than usual. When pressed upon, it 
does not retain the mark of the fingers, and it 
sometimes presents, at various points, an erysi- 
pelatous blush. These symptoms coincide 
with others of a constitutional kind. The 
pulse becomes hard and frequent ; the coun- 
tenance flushed, the eyes brilliant, and the 
tongue parched. There is great thirst, but 
no appetite ; and sometimes there is severe 
headache, sickness, and intolerance of noise 
or light. The urine is scanty and high- 
coloured. The patient complains of pains in 
the loins, or in the articulation ; he is listless, 
vet uneasy. Sometimes the severity of the 
symptoms is still greater: the abdomen is 
painful to the touch , there are colicky pains, 
with diarrhoea ; excessive dificulty of breath- 
ing, with irregular and quickened pulse, and 
extreme restlessness, 

The inflammatory, or active anasarca often 
occurs, however, without such well-marked 
symptoms of general reaction. Its progress 
may be extremely slow. The swelling begins 
in the feet, and ascends the legs, thighs, scro- 
tum, &c. The colour of the skin remains un- 
changed, and the augmentation of heat or 
sensibility is scarcely perceptible. The ex- 
citement of the cellular tissue, though obscure, 
is still the cause of the phenomenon. The in- 
filtration is not of the passive kind. 

When the anasarca is of the asthenic kind, 
or symptomatic of some serious lesion, the 
character and march of the symptoms are dif- 
ferent. Before any appearance of infiltration 
is shown elsewhere, the face is puffed up, and 
paler than usual, or the ankles are swollen, 
and present a doughy feel to the touch. The | 
intumescence from this point proceeds at first 
very slowly. The skin feels cold, and its 
temperature is in reality reduced ; its colour 
is a dull white or yellow, becoming more and 
more glossy as the distension increases ; its 
elasticity or resistance diminishes, and it re- 


188 


tains, for a considerable time, the pits or 
seams made upon it by the pressure of the 
fingers or the clothes. The quantity of the 
effused fluid becoming more and more con- 
siderable, it becomes obedient to the laws of 
gravitation, and accumulates in those parts 
which are most depending ; but as these be- 
come overcharged, it ascends and distends the 
higher regions. 

At first the accumulation seems greatest in 
the evening, particularly if the patient has 
been much in the erect position during the 
day ; but after the repose of the night, it 
seems to disperse so that scarcely a trace of 
it is to be observed next morning. The 
quantity increases progressively, until the in- 
filtration is found to be general in the legs, 
thighs, scrotum, hips, loins, abdomen, chest, 
neck, face, eyes,—in a word, over all the sur- 
face of the body, with the exception of the 
palms of the hands and soles of the feet. Nor 
is the effusion confined to the cutaneous cel- 
lular tissue ; it penetrates also into the -inter- 
muscular layers, and along the tracks of the 
great vessels. The muscular contractility is 
enfeebled under the great weight of the accu- 
mulation, and the patient moves with diffi- 
culty ; the surface is cold, and its sensibility 
is often blunted to such a degree that the 
skin may be cut, or even burned, without the 
patient’s being in the least aware of it. There 
is great thirst, and the urine is highly coloured, 
scanty, and sedimentous. When the disten- 
sion of the skin becomes extreme, it is sepa- 
rated by a considerable distance from the 
sources by which it is nourished ; the capilla~ 
ries are attenuated, and convey but little 
blood; and on this account there is a great 
tendency in the skin to inflame and slough, at 
various points, and from very trifling lesions. 

The pathological condition of the cellular 
tissue varies according to the cause in which 
the infiltration has originated, or the length of 
time the effused fluid has remained, as it were, 
stagnant in its areoles. When the cause is of 
the active or sthenic kind, and limited to the 
cellular element itself, this tissue will be found 
reddened, injected, and indurated at some 
points. When, on the other hand, the ana- 
sarca is a mere symptom of serious organic 
lesions, the cellular tissue is a mere recipient ; 
it is inundated with fluid, at first without any 
sensible alteration of its structure. When 
this state of things continues, it suffers from 
maceration, it becomes discoloured, as do also 
the muscles; their powers of resistance are 
impaired, and they are torn with the greatest 
facility. It will be often in the power of the 
surgeon to prevent this complication by well- 
timed interference ; but in general, the root 
itself of the evil is much more serious, and is 
only susceptible of palliation. 

Treatment.—The remedies to be had re- 
course to differ according to the causes and 
conditions in which the affection has had its 
origin. When it depends on simple excite- 
ment of, and is confined to, the cellular tissue, 
the antiphlogistic treatment is indicated, 
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Local will be better than general bleeding, 
except in cases where the disease has been 
produced by plethora; leeches in sufficient 
number may be applied to the margin of the 
anus, or the vulva, when it can be traced to 
suppression of habitual evacuations by heemor- 
rhoids, or the catamenia. Some surgeons 
prefer general bleeding in small quantities, 
and frequently repeated; and it is certain 
that the anasarcous swelling is often dissipa- 
Fig. 51. © ted very rapidly under this 

; plan of treatment. Saline 
and diaphoretic medicines 
are exhibited internally, 
with nitrated diluents ; and 
punctures may be made, 
without fear of bad con- 
+ sequences, when the effu- 
sion is considerable, in or- 
der to give issue to the 
fluid, and diminish the ten- 
sion of the skin. The point 
of a lancet is used for this 
purpose. An acupuncture 
needle will be found to 
answer better. Sir B. Bro- 
die uses a particular kind 
of needle for evacuating the 
serum. See fig. 51. 


The passive form of anasarca, whether it 
arise from morbid alterations of important or- 
gans, or from general debility, unaccompanied 
by such alterations, is in every point of view 
a more serious malady. Of course, the 
chances are more favourable for the patient, 
when the affection is nothing more than the 
indication of a general atonic condition. Here 
we must do the very reverse of what is recom- 
mended in the active form of the disease ; we 
must encourage, instead of repressing the 
movement of reaction. The patient’s reco- 
very will reward our perseverance in the em- 
ployment of proper hygienic and therapeutic 
means. But when the disease is merely the 
symptom of some serious lesion of the viscera, 
or of the great blood-vessels, cure is but too 
often beyond the reach of art. It is true, the 
surgeon will succeed in dispersing an anasar- 
cous effusion, dependent on the existence of 
a tumour, or the development of an aneuris- 
mal sac, by extirpating the one, or placing a 
ligature on the other ; but these are inappli- 
cable and insufficient in a vast number of 
other lesions of the vessels and viscera, and in 
which the surgeon can do no more than pal- 
liate the distress which may arise from the ex- 
cessive distension which the anasarcous effu- 
sion produces. 

The punctures recommended to relieve the 
over-distended skin in the anasarca from cel- 
lular inflammation, though capable of effecting 
the same object, viz. the evacuation of a con- 
siderable quantity of the fluid, is by no means 
so secure against bad consequences, and should 
be employed with great reserve. In some 
cases of a very urgent nature it will be proper 
to have recourse to them. It will be better 


ANASTOMOSIS. 


to relieve the skin from the excessive disten- 
sion, than to allow it to crack extensively, or 
to become stripped over the parts on which 
the patient lies. When the patient’s strength 
is much reduced, the skin is considerably dis- 
tended, and the distress of breathing is very 
great ; under such circumstances, punctures 
ought to be made to give issue to the fluid, 
without regard to the local inflammation and 
sloughing which may arise in consequence. 
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ANASTOMOSIS, (from ava, through, and 
orépa, a mouth,) dvacrdpwore, Gr.; Verbin- 
dung, Ger.; anastomose, abouchement, Fr.; 
inosculation, Eng. Anastomosis, in an ana- 
tomical sense, means the communication that 
obtains between different parts of any system 
of vessels, nerves, &c., and is found in each of 
the ramifying systems,—in the arteries, in the 
veins, in the lymphatics, and in the nerves. 

The anastomoses of the arterial system 
which are to be here considered, serve three 
distinct purposes ; they prevent a detective 
supply of blood; they diminish the velocity 
in the current of the blood; and they dimi- 
nish the weight of the column of blood. 

To fulfil these different offices, there are 
different modes by which arteries anastomose. 
Two trunks of equal diameter may unite to 
form a single trunk, as, for instance, the two 
vertebrals, to form the basilar artery; or two 
trunks may communicate at a particular part 
by a transverse branch, such as the two ante- 
rior cerebral arteries, by the arteria transver- 
salis: or two trunks may join and form an 
arch, as in the instances of the mesenteric ar- 
teries, and coronary arteries of the heart ; in 
those of the stomach, lips, eyelids, and iris ; 
and in the palmar arch. 

In consequence of these and other inoscu- 
lations, the due supply of blood to different 
organs can never be interrupted, though tts 
flow in particular vessels may be obstructed 
by avariety of causes, particularly by alterations 
of posture, and by muscular contractions ; 
and hence it is justly remarked, that the arte- 
rial system ought not to be compared to a 
tree, the branches of which are isolated ; but 
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to a tree, all the branches of which communi- 
cate with one another. 


The anastomoses of the arteries of the 
iris, represented in fig. 52, show how that 
organ is supplied with a constant stream of 
blood during its unceasing movements. ‘The 
vessel which is seen passing around the cir- 
cumference of the iris receives its blood from 
two channels, so that the circulation can 
never be interrupted. From this trunk the 
different branches come off at right angles to 
supply the iris, pass forwards to the pupillar 
opening, where they inosculate with each 
other, forming a sort of festoon, in such man- 
ner that the circulation of the blood shall go 
on uninterruptedly, whether the pupil be in a 
state of contraction or dilatation. 


Fig. 53. 


The anastomosis of the palmar arteries 
represented in fig. 53, shows how all the 
parts of the hand and fingers continue to be 
supplied with an uniform quantity of blood 
while grasping bodies, as well as during all 
their varied positions. 


There is a form of anastomosis,—a rete 
mirabile, in the arteries of particular organs in 
different tribes of animals, which is intended 
in some cases to secure an equal supply of 
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blood, in others to prevent an undue supply 
to the organ, when from the particular habits 
of the animal, the circulation of the blood is 
liable to interruption. The rete mirabile of 
Galen, which is met with in Graminivorous 
Animals, affords a beautiful example of a pro- 
vision in the mode of the distribution of arte- 
ries in the head to prevent any increase in 
the weight of the column of blood, when the 
animal is grazing, an effect which would be 
necessarily produced, did not the internal 
carotid arteries in that tribe of animals divide, 
become tortuous, again unite, and in that man- 
ner ward off all undue pressure from the in- 
crease of the weight of the column of blood 
which, were these vessels rectilineal, would be 
caused on the brain, when the head is inclined 
downwards. In Aquatic Birds, which are in the 
habit of diving in search of their food, the rete 
mirabile of Hovius affords another example of 
an artery subdividing and then reuniting for a 
similar purpose as the rete mirabile in the 
graminivorous animals. As a perfect state of 
the organs of vision must be more especially 
requisite in diving birds, when their body is 
placed perpendicular in gathering their food 
under water, the subdivision and reunion of 
the ophthalmic artery or the rete mirabile 
must prevent any injurious effects which 
would otherwise be caused by the increased 
weight of the column of blood in the eye, were 
the ophthalmic artery rectilineal. 

Retia mirabiha are also employed in the Ce- 
taceous Fishes to prevent an undue accumula- 
tion of arterial blood in the large vessels, and 
central organ of the circulation, when these 
animals are deep under water. John Hunter, 
in his account of the anatomy of the whale, 
describes a most extraordinary extent of rete 
particularly in the intercostal arteries of these 
animals; and the same beautiful structure 
may be seen in the porpoise. When the 
bodies of the cetacee are subjected to the 
enormous pressure to which they are constantly 
exposed from the immense depth of the waters 
in which they dwell, the circulation of the blood 
in the exterior of the body must be inter- 
rupted, and hence the blood will be driven 
into and congested within the thoracic cavity. 
To prevent any over-distension of the vital 
organs contained within the chest, the rete 
mirabile formed by the intercostal vessels, act- 
ing like a reservoir, will receive the surplus 
blood, and detain it until the animal rises 
from the deep, and approaches towards the 
surface of the water, which, by taking off the 
pressure of the superincumbent medium allows 
the circulation of the exterior part of the body 
to be renewed. 

While these forms of anastomosis are had 
recourse to, in the examples which I have 
given, in order to prevent an undue quantity 
of blood being sent to particular organs, [| 
have also mentioned that a similar form of 
structure is found to be employed for the 
purpose of securing a proper quantity of blood 
to a part which, from the habits of some ani- 
mals, would be otherwise occasionally deprived 
of its requisite quantity of the sanguineous 
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fluid. The most remarkable illustration of 
this provision is met with in the limbs of the 
Sloth, the arteries both of the legs and arms 
of these animals being formed into a rete,—to 
which, however, Sir Anthony Carlisle, who 
first described this structure, seems to me to 
have given a very erroneous and unphilo- 
sophical explanation, attributing to this mode 
of distribution in the arteries, the remarkably 
slow movements of this tribe of animals. The 
singular and no less curious part of the natu- 
ral history of the sloth, is not, however, its 
extremely sluggish motions, which Sir A. 
Carlisle conceived could be explained from 
the peculiarity in the distribution of the 
brachial and femoral arteries, but the great 
muscularity which it possesses in grasping, or of 
suspending its own body for a most extraordi- 
nary length of time. “ We are told of a sloth 
that, having fastened itself by its feet to a 
pole, remained in the situation during fifteen 
days, and without sustenance! ‘The strength 
in the legs and feet is so great, that having 
seized anything, it is almost impossible to oblige 
this animal to quit its hold. The same sloth 
grasped a dog that had been let loose upon it, 
and held it until it perished with hunger'!” 

The multiplied subdivisions of the brachial 
and femoral arteries of the sloth, and the sub- 
sequent reunion of these vessels into one 
trunk, must, therefore, be considered as a 
peculiarity of structure connected with the 
extraordinary power which these animals 
possess of clinging to branches of trees for a 
very prolonged time, and which they are 
impelled to do, in order to gather their food. 
Did the artery in the limb consist of one trunk, 
and was it in the usual situation, it is evident 
that the circulation would be disturbed, if not al- 
together interrupted, when the animal grasped 
with its limbs for any lengthened period ; but 
all such compression is completely averted by 
the subdivisions of the brachial artery being 
so numerous at the part of the limb where the 
pressure is made, that whenever any of the 
vessels are compressed, and the circulation 
through them impeded, the blood finds a ready 
channel in the other branches of the trunk. 
There is even a further provision to ward off 
the effects of pressure on the brachial arteries 
of this animal, and which is so well known in 
the feline tribe,—the artery passing through 
a foramen on the inner condyle of the hu- 
merus ; which may, indeed, be considered as 
an additional proof of the office which is re- 
quired of the arterial plexus of the artery in 
the limbs. 

The anastomosis of arteries have consider- 
able influence in modifying the velocity of the 
current of the blood in the inosculating 
branches. This must take place in a remark- 
able manner in the basilar artery, where the 
two opposite currents in the vertebral and 
carotids meet one another; and also in the 
coronary arteries of the different organs as 
well as in the inosculations of the mesenteric 
vessels, and, indeed, of the innumerable arte- 
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rial capillaries in every organ, and in every 
part of the body. 

Besides the important offices which anasto- 
mosis performs in securing to every part of the 
system a necessary supply of arterial blood as 
well as of modifying the velocity of the cur- 
rent of blood in different organs, the inos- 
culations of arteries execute a no less import- 
ant function, when, either from disease or 
accident, the flow of blood through an 
arterial trunk has become interrupted. To 
such extent, indeed, is this office of the 
anastomosing vessels sometimes demanded, 
that not only have large arteries been obstruc- 
ted while the blood continued to be supplied 
in sufficient quantity to the parts on which 
they were ramified, but trunks of the first 
order in magnitude, and even the aorta itself, 
have been obliterated, and the circulation has 
been carried on by the anastomosing vessels. 

The mode by which this important office of 
the anastomosing vessels is performed is a 
subject of interesting investigation. When 
the obstruction of an artery is caused by 
disease, as a diminution of the calibre of 
the vessel must almost in every case take 
place very slowly, the enlargement of the in- 
osculating vessels must also progressively cor- 
respond ; but where a ligature is placed on an 
artery, or the flow of blood through it, is by 
any cause suddenly interrupted, the changes 
in the inosculating branches, or in those ves- 
sels which are to supply the part with the 
blood to which the obstructed artery was 
distributed, must be immediate. These changes 
have been observed by examining limbs in 
which the principal arterial trunk had been 
obstructed, and the parts examined at different 
periods after a ligature had been placed on an 
arterial trunk, more particularly in cases wher- 
ever such an operation had been performed 
for the cure of aneurism. Some changes in 
the inosculating vessels may also be observed 
during life, when the inosculating branches 
are superficial, as the branch of the external 
carotid ; or, still more distinctly, when they 
are also situated in a transparent part such 
as the conjunctiva or the cornea. 

No sooner is the circulation through an 
artery obstructed, than an immediate change 
takes place in the anastomosing vessels. \ I 
had an opportunity of observing these changes 
in the branches of the external carotid artery, 
after a ligature was placed on the trunk of the 
common carotid artery of the opposite side, in 
the instance of a very young and emaciated 
subject, so that the vessels could be distinctly 
seen through the thin and delicate skin which 
covered them. No sooner was the flow of 
blood through the common trunk of the 
carotid artery impeded, than the branches of 
the external carotid of the opposite side of 


the head, more particularly the temporal and — 


occipital vessels, became manifestly enlarged 
and tortuous, exactly in the same manner as 
when an injection is forcibly thrown into the 
arteries of the dead body, whilst, at the same 
time their action became very much in- 
creased. 
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It is by no means unfrequent, when a part 
of the cornea has become dim, or a speck has 
been formed in consequence of previous in- 
flammation, that one or more vessels convey- 
ing red blood pass across the transparent part 
of the cornea and terminate in the speck. 
However dubious the benefit from such a 
practice may generally be, yet the vessels in 
such cases have frequently been divided, in 
order to prevent the speck being nourished, 
and thus to aid the action of local stimulants 
in promoting the absorption of the opaque 
matter. When only one red vessel can be 
discriminated passing into a speck, and if it be 
not only divided, but a portion of it also re- 
moved, and the eye examined, even a few 
hours afterwards, besides more or less redness, 
both of the corneal and sclerotic conjunctiva, 
occasioned by the excitement of the opera- 
tion, the divided vessel appears regenerated, 
and a trunk is observed of the same size, and 
precisely in the same situation, uniting with, 
or in continuation of that portion of the canal 
which had been not only divided, but alto- 
gether removed. 

The changes which have been met with in 
the dissection of limbs, the arterial trunks of 
which had been obliterated for the cure of 
aneurism, satisfactorily explain not only the 
ultimate changes of the inosculating vessels. 
which are employed to carry on the circula- 
tion, but enable us satisfactorily to account 
for the immediate effects which take place on 
the inosculating branches, when the circula- 
tion through an arterial trunk is suddenly ob- 
structed ; they also explain the cause of that 
singular appearance, the almost immediate re- 
generation of an artery, observed when a 
portion of a vessel passing into a speck 
of the cornea has been removed. 

From the dissections of limbs which have: 
been operated upon for aneurism, at a very 
long period after the operation had been per- 
formed, a trunk almost as large as the femoral 
artery itself has been found so near the site 
of the original trunk that it must have been 
mistaken for it, had not the thickened and 
collapsed cord into which the obstructed ves- 
sel was converted been discovered. In a 
patient, whose limb was amputated many years 
after the femoral artery had been obliterated, 
for the cure of a popliteal aneurism, there was 
a trunk observed on the surface of the stump, 
similar in size, and apparently situated so pre- 
cisely in the place of the femoral artery, that 
the operator was puzzled to account for the 
appearance, but the circumstance was readily 
explained by finding, on the examination of the 
amputated limb, the remains of the original ves- 
sel converted into a substance resembling the 
umbilical cord, whilst the limb was chiefly sup- 
plied with blood by a large trunk which ran 
parallel, and in close contact with the oblitera- 
ted vessel, (A. Cooper). This interesting fact 
will, therefore, account forthe hitherto inexpli- 
cable circumstance which has been mentioned, 
of the almost immediate appearance of a red 
vessel on the cornea even after a portion of 
one has been removed: the new vessel, 


under such circumstances, not being a re- 
union of the divided mouths, or a regenera- 
tion of the portion of the canal which was cut 
away, but the enlargement of an adjacent 
inosculating branch. 

It ought to be observed, that however rapid- 
ly such a change may take place, when such 
small vessels as those of the cornea are di- 
vided, or a portion of them removed, a much 
longer period is necessary for one inosculating 
vessel adjacent to the obliterated trunk to 
undergo such an increase of its calibre, and 
attain such a size as to be the chief means of 
carrying on the circulation. When the circula- 
tion is suddenly cut off in the main trunk, all the 
anastomosing branches bear a part in carrying 
blood to the organs or parts thus deprived of 
their supply. The contributions of all are re- 
quired in the first instance. This service is, how- 
ever, but temporary. After the lapse of some 
time, one or more of these vessels becomes per- 
manently enlarged, through which the circula- 
tion is continued, while the inordinate function 
of the others being now no longer necessary, 
they shrink to their primitive size. We may, 
therefore, conclude from the phenomena which 
are observed to take place in the branches of 
the external carotid artery, when a ligature has 
been placed upon the common trunk of the 
carotid at the opposite side of the neck, that 
there is not only an immediate change in the 
inosculating vessels, but that they at first all 
participate, every one being employed to 
supply to the member its defective quantity of 
blood, whilst it is only after the lapse of many 
months that one of the inosculating vessels 
performs, almost entirely, the office for which 
numerous branches were at first employed. 


(James Wardrop). 


ANATOMY, MORBID. Morbid ana- 
tomy, or pathological anatomy, comprises that 
division of the science of anatomy which 
treats of deviations from the normal or healthy 
state which the bodies of animals in general, 
and of man in particular, may exhibit as a 
whole, or in any of their parts or organs, 
as the result either of original malformation, 
or of disease or accident. 

Although it is obvious that so comprehen- 
sive a subject must furnish abundant materials 
for separate and distinct consideration, yet it 
may very naturally be supposed that most, if 
not all these objects are so closely connected 
with those of the general and special ana- 
tomist, as well as with those to be treated of 
under the heads of surgery and medicine, that 
a distinct article must involve needless repe- 
tition. An author who is engaged with the 
description of the features and treatment of a 
medical or surgical disease, must unquestion- 
ably find himself compelled to treat of the 
morbid anatomy of that particular subject. It 
is not, therefore, the object of the present 
article to interfere with, or supersede those 
pathological descriptions, which must be scat- 
tered through, and inseparably imterwoyen 
with the individual articles in the Cyclopaedia 
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of Surgery. The distinct consideration of 
the subjects presented by pathological ana- 
tomy, as a whole, will not only render those 
scattered descriptions more intelligible, and 
consequently more easily retained in the 
memory; but it may be regarded as essential 
to the setting forth of the analogy or similar- 
ity between the derangements of different 
parts and textures of the body. 

It will also show that in the disturbed ope- 
rations of organic life, which give rise to the 
almost innumerable irregularities which pre- 
sent themselves to our view, there is, never- 
theless, an order and regularity in these very 
aberrations, and that they lose much of their 
apparent intricacy when we obtain the clue 
or key. 

The deviations from the healthy or normal 
condition of the human body, or its parts, 
although admitting of almost endless varieties, 
may, notwithstanding, be arranged in two 
distinct groups,—the one comprising those 
deviations which consist of perversion in size, 
proportion, form, number, or situation, inter- 
ruptions of continuity, and in short, whatever 
change simply requires the accurate know- 
ledge of the minute special anatomist for its 
detection. The other group of deviations 
comprehends whatever changes may be brought 
about in the intimate tissues or structures of 
which the various parts of the body are com- 
posed. It comprehends a class of phenomena 
which require for their perception and appre- 
ciation a thorough acquaintance with the too 
much neglected department of general ana- 
tomy. Although we have here two essentially 
distinct modes of deviation, yet we shall ne- 
cessarily find in practice that these modes are 
continually blended together in the same 
cases. The organ which has become so en- 
larged as to attract attention by its dimensions, 
and occasion the displacement of other organs, 
which the descriptive anatomist will minutely 
detail, will almost invariably be found to pre- 
sent, throughout the whole or a part of its 
increased bulk, some more or less striking 
deviation from the healthy arrangement of its 
particles, which cannot fail to suggest a query 
as to the nature of the change of composition 
which has taken place. ‘The general ana- 
tomist, to whose department this question 
would seem to belong, may recognise a struc- 
ture with which he was acquainted, but which 
special anatomy will inform him does not 
naturally belong to the part of the body in 
which it may have been found, or, at least, 
to the extent in which it has occurred. Thus, 
he may find that the mass on which he is 
called to pronounce an opinion, consists of 
bony matter, which does not, in the healthy 
state, exist in the part of the body in which it 
has been discovered ; or it may be a mass of 
fat, which, though it may present very much 
the character of healthy adipose substance, is 
irregular or morbid as furnished by a part in 
which it ought not to have existed. But the 
general anatomist will not always recognise a 
structure with which he is acquainted; and ° 
special anatomy may inform him that the 
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substance under examination has been found 
in the situation of this or that organ which 
could not be discovered in its healthy state, 
and consequently there may be reason to be- 
lieve that the body under examination in 
some way or other owed its origin to the 
organ of which it has taken the place. Fur- 
nished with this information, the inquirer will 
proceed to examine the peculiarity of this 
strange texture; and he may discover, or 
conceive that he discovers in it, some traces 
of the natural structure which should have 
existed in that situation, or, on the other 
hand, the substance under examination may 
present so foreign an appearance as to lead to 
the conclusion that some entirely new growth 
has taken the place of the original structure. 
The general anatomist, as well as the special 
anatomist, will therefore find that he is en- 
gaged in an inquiry beyond the limits of his 
department, though closely bordering upon 
it. It belongs to morbid anatomy to solve 
the question, or to pursue the inquiry, if that 
which is already known be imperfect. 

The cases which have been just supposed 
will serve to illustrate three subdivisions 
which morbid anatomists have employed, and 
respecting which there has been great dis- 
agreement and controversy. Where the 
body whose irregular presence has attracted 
attention is found to consist of bone or fat, or 
some other structure which the general ana- 
tomist recognises as natural to the body, the 
morbid appearance is said to consist of the 
cecidental production of a natural or analogous 
\ ssue. When the natural structure no longer 
exists, although some trace of the structure 
belonging to the part may still be discoverable, 
the morbid appearance is said to depend on 
the degeneration of the natural structure; but 
when the pre-existing natural structure has 
given way to the encroachments of an entirely 
new production, it is said that the morbid 
appearance is the result of the accidental 
Sormation of a new, distinct, or heterologue tissue. 
This distinction, which appears plain, simple, 
and natural, and strictly inherent in the nature 
of the subject, would probably command uni- 
versal assent were it net for the difficulty of 
deciding, in various cases, as to the group 
under which the morbid structure should be 
placed. The distinetion between the de- 
generations and adventitious productions 
of the heterologue kind has produced a 
schism, in opinion at least, between some 
of the most acute and able pathologists, 
and each sect has had its zealous partizans. 
A minute knowledge of the intimate struc- 
ture of the diseased part, and of the steps in 
the process by which it has been produced, 
can alone settle these disputed points. In 
the meantime the morbid anatomist, whilst he 
may adopt or reject the views of one particu- 
lar sect, should be no less acquainted with 
those adopted by his brethren who may dis- 
sent from it ; and it is especially expedient 
that he should not only have a clear percep- 
tion of the various forms of diseased texture, 
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and of their distinctive differences, but that, 
in speaking or writing respecting them, he 
should adopt terms and expressions sufficiently 
explicit, that others may not be at a loss 
respecting the particular form or mode of 
derangement to which allusion is made. Er- 
rors and defects in this respect are by no 
means unfrequent in writings and discourses 
concerning the objects of morbid anatomy. 
and they are the more to be regretted be- 
cause they not only occasion misunderstand- 
ing between the parties immediately con- 
cerned, but tend materially to retard the pro- 
gress of this department of science, by in- 
cumbering it with adventitious difficulties 
This evil does not wholly, or even principally, 
depend upon the nomenclature of the sci- 
ence, which I shall have to notice hereafter. 
It is perhaps yet more to be attributed to the 
want of precise ideas to be conveyed by the 
terms employed. The increased accuracy 
and precision which have of late years been 
adopted by pathological writers, the multipli- 
cation of museums rich in pathological prepa- 
rations, and the increased fidelity of pictorial 
representations which have been numerously 
published and widely circulated, will do much 
to remedy the evil here complained of, but it 
is only to be wholly removed by the members 
of the medical profession individually taking 
up the study of morbid anatomy as a distinct 
and integral part of medical science. 

It is essential to the apprehension of the 
numerous phenomena presented by morbid 
anatomy that they should be reduced to a 
systematic classification. _ Although in such a 
classification we must have nature for our 
guide, the divisions and subdivisions must in 
some degree be artificial, consequently various 
systems may be constructed according to the 
various views of those who may undertake to 
make them. The following, which is given 
as a specimen, has been found practically con- 
venient ; and as, in the present case, it will 
to some of the observations 
which will follow, it will illustrate the truth of 
the observation, that classification is necessary. 
Deviations from. the normal state may con- 
sist, 

1. In deficiency. 

_ a, The result of suspended develop- 
ment. 

b. The result of loss sustained, or 
privation. 

2. In excess. 

3. In alteration of form. 

4. In appearances which may be regarded 
as the result of ordinary inflammation. 

5. In appearances which are the result of 
scrofula. 

6. In appearances which depend on diseases 
called malignant; or which resemble them in 
structure, viz., 

a. The adventitious. production of 
cysts, generally pedunculated, and 
assuming the form of reflected 
membranes, erroneously called 
““ Hydatids,” and which are often 
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unaccompanied by constitutional 
affection or taint. 

b. True scirrhus, 

c. Fungus hematodes or medullaris, 
medullary sarcoma, fungoid dis- 
ease, spungoid inflammation, ce- 
rebriform cancer, &c. 

d. Melanosis, in that particular form 
which exhibits a structure resem- 
bling the preceding, to which the 
term “melanosis,” as descriptive 
of a specific affection, may, for 
convenience and precision, be 
restricted. 

7. In Hydatids or other parasitical animals 
lodged in the particular organ. 

8. In the effects of accidental injury. 

Deficiency—This may proceed from two 
causes : it may be the result of original de- 
fect, or the part having existed in its origi- 
nal state may have suffered loss. From either 
of these causes the deficiency may be abso- 
lute and total, in which case we have only to 
consider the causes which have led to it ; but 
before admitting total deficiency, it is essen- 
tial carefully to ascertain that the part in 
question is not in existence, either as a rudi- 
ment, or debris. 

If the part continue to exist, it may be the 
subject of deficiency either by a general dimi- 
nution of size, or by the total or partial ab- 
sence of some of its subordinate parts. 

Excess.—Excess admits of varieties in some 
respects analogous to those which have been 
noticed in the case of deficiency. A part may 
be preternaturally large from original forma- 
tion, as we sometimes see to be the case with 
a child’s head, in other respects perfectly well 
formed, or the enlargement may be secondary, 
as when the enlarged head is the result of a 
morbid collection of fluid in the ventricles of 
the brain. Sometimes the excess of one part 
is the result of deficiency in another, as, for 
example, one kidney being suppressed or 
destroyed, the other acquires increase of 
volume, as well as of function. Sometimes 
increase of size, or hypertrophy as. it is 
called, is simply the result of increase of 
function, as, for example, when the heart be- 
comes enlarged in consequence of various 
causes rendering the circulation of the blood 
more difficult. In some organs great varia- 
tions in size may take place independently of 
disease, and in obedience to the laws of na- 
ture. The most striking examples of this 
kind are seen, in the inferior animals, as, for 
example, in the vernal increase of the size of 
the frog’s thumb, and in the prodigious en- 

largement of the testes of some animals about 
the same season. Excess may consist in the 
increase of the number of organs, as, for ex- 
ample, when, instead of one spleen, we find 
four, or even five. Instances are by no means 
rare of the hand having six instead of five fin- 
gers. Examples of excess like the last-men- 
tioned take place in conformity with the law 
pointed out by Bichat, viz., that the compo- 
nent parts of limbs increase in number as 
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they become distant from the trunk or cen- 
tre; thus the upper arm has one bone, the 
humerus; the fore arm two, the radius and 
ulna ; the carpal rows have each four, and the 
metacarpal five, which, in the abnormal cases 
above-mentioned, are increased to six. Excess 
in number sometimes takes place in the parts 


of organs rather than in additional entire 


organs, as, for example, when the lungs or the 
liver are divided into an unusual number of 
lobes. Excess with respect to the number of 
organs or parts of organs, in the human sub- 
ject at least, may be always said to be con- 
genital ; but whilst in some instances this 
anomaly is the result of original mal-confor- 
mation, as in the case of six instead of five 
fingers, in others it is the consequence of the 
persistence of parts which, in the ordinary 
progress of growth, are suppressed in their 
development. Of this description are super- 
numerary ribs and the os coccygis prolonged 
into a tail, or parts originally formed in two 
portions destined to be ultimately united may 
fail to become so, as in cases of hare-lip and 
double uvula. Although in the human sub- 
ject excess in number appears. to be always 
congenital, in some of the inferior animals it 
may be subsequently acquired ; thus certain 
reptiles which have the power of re-produc- 
ing a tail when the original has been ampu- 
tated, have been known, after injury to that 
organ, to produce a second, although the first 
has continued to be attached and nourished. 

Excess in the number of organs, or parts of 
organs, has been ascribed to a kind of com- 
pensation, as when a child has been born with 
four fingers or four toes to the hand or foot, 
the same mother has given birth to another 
having six fingers or six toes. 

Deviation in respect of form.—Anomaly in 
this respect may be of such infinite variety, 
that it would be in vain to attempt to describe 
it; but its characters are so obvious that 
description is unnecessary. It may, however, 
be brought about in various ways: it may de- 
pend on original formation, as, for example, 
when the nose, instead of possessing its usual 
shape, assumes the form of a trunk,—a kind 
of monstrosity not very rare in the human 
subject, and rather frequent in some of the 
inferior animals, and generally, if not invaria- 
bly, concurring with the union or near ap- 
proach of the eyes on the median line. 

Perversion of form may be likewise ac- 
quired under the modifying operation of some 
neighbouring influence, as, for example, when 
the convex surface of the liver is indented by 
some anomaly in the form of the diaphragm, 
or when the form of the kidney is distorted 
by unusual pressure, occasioned by curvature 
of the spine. Some of the most striking per- 
versions of form of this description are pro- 
duced designedly by artificial means, employed 
through ignorance or culpable folly. The 
practice of moulding the form of the infant’s 
head, so as to produce a remarkable flatness 
of the forehead, has, from time immemorial, 
prevailed over a large district of the new 
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world, insular and continental. The practice 
of distorting and crippling the ladies’ feet in 
China by means of early-applied and forcible 
compression, is another well-known instance 
of distortion of this kind. We may find in- 
stances equally atrocious without looking be- 
yond the civilized countries of Europe. Even 
in some of these the form of the head is often 
injuriously, as well as disfiguringly distorted by 
the application of bandages. ‘An excellent 
pamphlet on this subject has recently been 
published by Dr. Foville, who has not merely 
pointed out the perversions of form generally 
produced, but has also shown, from careful 
statistical inquiry, the serious influence ex- 
erted on the intellectual faculties in strongly 
disposing to epilepsy and insanity. There is, 
perhaps, no distortion of this kind which is 
more frequent, or more injurious and culpable, 
than that which is practised on the chests of 
females by tight lacing, employed with a view 
of producing a slender waist. The lower ribs, 
which should form the base of a cone, are so 
coerced as almost to form its apex, and in- 
stead of admitting of the most extensive mo- 
tion they axe rendered completely fixed, to 
the most serious interruption of respiration ; 
at the same time the diaphragm, and likewise 
the abdominal viscera, are deranged both in 
form and function. 

There are some morbid perversions of form, 
which, although existing from birth, may be 
ascribed to the influence of a modifying force 
applied to the distorted organ, rather than to 
any inherent vice in the nisus formativus of the 
part. Club feet, and other distortions of the 
limbs, may be regarded as of this class, and 
referred to causes which have acted upon the 
foetus in utero. The umbilical cord has been 
supposed by Geoffroy St. Hilaire to influence 
some of these distortions by preternatural 
shortness, or by malposition. 

Distortion of form sometimes takes place in 
consequence of the concurrence of a diminu- 
tion in the resisting power of a part in con- 
junction with the application of a modifying 
force applied to it. Although in this form of 
distortion a change of tissue is concerned, it 
is necessary to notice it under this head, since 
the distortion often continues after the mor- 
bid condition in the texture of the part has 
ceased. The heads of children sometimes 
have such an unusual degree of pliancy 
that they lose their symmetry by their own 
weight, and if allowed to remain constantly or 
generally in one position, the loss of symme- 
try becomes permanent. I have observed the 
progress of this loss of symmetry in children 
labouring under acute affections of the head, 
in whom the natural pliability of this part 
appeared to be considerably increased, whilst 
the cause of distortion occasioned by the child 
lying for the sake of ease in one position was 
probably increased by the weight of accumu- 
lated fluid in the ventricles of the brain. I 
have known this distortion almost entirely 
removed, although it had become very consi- 
derable, on the child’s recovering health and 
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strength, which allowed the position of the 
head to be variously changed; but we often 
meet with individuals, in whom a want of 
symmetry of this description has become 
striking and permanent. A distortion of this 
kind is very frequent in heads brought from 
the South Sea Islands, and I have been in- 
formed by W. 8. Stuchbury, formerly natu- 
ralist to the South Pacific Pearl Company, 
that this want of symmetry was obviously 
occasioned by the mode of nursing infants, 
which allows the head to rest on the lateral 
and posterior part. 

There is another form of distortion of the 
head which is not very common, and does not 
appear to have been specially noticed, which 
would seem also referable to a transient mor- 
bid state. The upper and lateral part of the 
cranium on each side becomes flattened and 
depressed, so as to give the upper part of the 
head the form of a ridge, taking the direction 
of the sagittal suture. Without the assist- 
ance of any history to explain this peculiarity 
of form, it seems not unreasonable to regard 
it as the result of the absorption of a preter- 
natural quantity of fluid in the ventricles, 
taking place after the process of ossification 
had closed the fontenelles; so that the neces- 
sary diminution of the capacity of the skull 
could not be brought about at their expense. 

Some very serious and disfiguring distor- 
tions of form belong to the section now under 
consideration. Perhaps the most remarkable 
and important of these, is the distortion of 
the pelvis, occasioned by the combined in- 
fluence of the weight of the body, and the 
resistance of the heads of the thigh bones, 
when the individual is standing. When rick- 
ets, or other morbid conditions, have greatly 
reduced the resisting power of the bones, the 
distortion thus produced is so considerable 
and irremediable, as to render parturition im- 
possible without death to the mother or child, 
or toboth. Great distortion of the leg bones 
is frequently brought about by a similar con- 
currence of circumstances, and many children 
have grown up in a state of unsightly defor- 
mity, in consequence of having been allowed, 
or even compelled, to stand or walk whilst 
their limbs were in a state of morbid weak- 
ness: the evil is in many cases rather aggra- 
vated than remedied by the application of 
irons with the view to counteract it. 

The fourth head comprises those deviations 
from the normal state which are the result of 
the inflammatory process. The most nume- 
rous and most important pathological con- 
ditions belong to this section. It will not be 
necessary on the present occasion to enter 
into the consideration of the knotty subject 
of the intimate nature of that condition which 
we designate by the term inflammation, we 
may rather refer to the article under that 
head, and in the mean time, we may take for 
granted, that the term is sufficiently under- 
stood to mark the distinction to be made be- 
tween the subjects falling under this head, 
and those which belong to other sections. 
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In observing and describing the appearances 
resulting from inflammation, it is necessary to 
distinguish those which depend on its recent, 
from those which belong to its advanced state, 
and those which it leaves behind it, when it 
ceases to be in operation. It is also neces- 
sary to distinguish the acute from the chronic 
form. The phenomena of ulceration and sup- 
puration manifestly fall to be considered under 
this head; but they necessarily require sub- 
division, independently of that into the acute 
and chronic before alluded to, seeing that 
there are inflammations of a specific character 
which greatly modify the appearance of the 
affected part, as well as the general and local 
symptoms which attend them. Thus, we have 
the specific ulceration of venereal origin ; 
closely allied to which, are those produced by 
sibbins and yaws. The virus discharged 
from a glandered or farecyed horse produces 
an untractable, and often fatal ulceration, 
which also appears to be of a specific charac- 
ter. The ulceration with which sweeps are 
liable to be affected from the influence of soot 
seems to be produced by an inflammation of 
a specific kind; and though designated by the 
term, Chimney-sweeper’s Cancer, appears to 
be totally distinct from those affections, 
which can with propriety be included under 
the term cancer, even in its most comprehen- 
sive sense, since these affections, though re- 
garded by some as modifications of the inflam- 
matory process, are unquestionably distinct 
from it, and form a peculiar class by them- 
selves. Notwithstanding the preceding re- 
marks, it will be proper to observe, that parts 
to which some of the forms of cancer have 
given rise as an adventitious structure may, 
like parts natural to the body, become the 
subject of decided inflammation. This cir- 
cumstance may serve to account for the error 
of those who have fallen into the confusion 
above alluded to. Amongst the phenomena 
dependent on inflammation, it must be noticed, 
that there are not merely those which con- 
sist in alteration of the tissues affected by the 
morbid process: there are others dependent 
on the formation of a new material, which is 
to be regarded as the product of parts whilst 
under inflammation. The differences in the 
character of this product may be regarded as 
important indications of differences in the 
process itself. Thus, sometimes, the inflamed 
part pours out a fluid which has the power of 
coagulating, and having done so, of receiving 
vessels, which are elongations, or prolonga- 
tions of the vessels of the inflamed part. The 
product of inflammation thus becomes a new 
structure, which is either placed upon the 
old, and is consequently recognisable as an 
added part ; as, for example, when layers and 
bridles of adhesion unite the opposed sur- 
faces of the pleura, or the new structure may 
be intimately blended with the original tissue, 
adding to its bulk and density ; as, for ex- 
ample, when the substance of a serous mem- 
brane itself appears to be thickened ; or more 
remarkably, when a portion of cellular mem- 
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brane having been infiltrated with this kind of 
product of inflammation is not only increased 
in bulk, but may be so altered in its structure 
as to lose the character of cellular membrane, 
and rather resemble cartilage or fibro-car- 
tilage. When this change has been effected, 
it is important not to confound it with the 
result of a very different process, and regard 
it as of the nature of scirrhus. At other 
times the product of inflammation, whether 
in the state of fluid or solid, is altogether in- 
capable of becoming organized, and if retained 
by the system, must be regarded as acting 
the part of a foreign body. Differences in 
the product of inflammation of the kind just 
described, have been noticed as marking the 
adhesive and the suppurative stages of inflam- 
mation, or as denoting differences in the mode 
of inflammation dependent on the tissue af- 
fected. Thus, the first, or the adhesive form 
has been said to belong to the serous mem- 
branes ; and the second or the suppurative, 
to the mucous. Although there can be no 
doubt that the one form may succeed to the 
other, and that different tissues are more liable 
to be affected by the one than by the other, 
it does not appear to be strictly correct to 
regard them either as different stages of one 
process, or, as consisting of modifications 
simply dependent on the variety of tissue 
affected. The character of each of these 
forms may be exhibited by nearly, if not 
quite, every living tissue, and may also exist 
independently of the other from the com- 
mencement of the attack. Whatever view 
may be taken of the relation which these two 
forms of inflammation bear to each other, it 
is essential to distinguish them in morbid ap- 
pearances, and it would doubtless be of incal- 
culable importance with respect to the mode 
of treatment, could they be satisfactorily dis- 
tinguished during the progress of the malady. 
There are many intermediate varieties be- 
tween these two forms of inflammation, and 
some curious and important phenomena ap- 
pear to depend on their combined operation. 

The term erysipelatous, which is sometimes 
employed to designate a particular form of 
inflammation, appears to require some com- 
ment. <A difficulty appears to have arisen in 
consequence of the laxity and want of unifor- 
mity with which it has been employed. Some 
seem to consider it essential that a certain 
degree of vesication should be present ; in 
which case, it can only affect parts furnished 
with an epiderm ; others, again, employ the 
term as expressive of a form of inflammation, 
which has a considerable disposition to spread, 
and does so without exhibiting any distinct 
line of demarcation, or meeting with any ob- 
stacle to its progress. With some, the pro-. 
duction of pus is held to be incompatible with 
erysipelas, whilst others admit a phlegmonous 
form of erysipelas. 

Sphacelus and gangrene may also be con- 
sidered under the head of inflammation, since, 
though not invariably the result of that pro- 
cess, they very often are so, and are always 
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accompanied with a change somewhat allied 
tov it : 
Under the fifth head are arranged those 
deviations from the healthy state which de- 
end upon scrofula or struma. It must be 
allowed that there is very sufficient ground 
for questioning the propriety of separating the 
phenomena of scrofula from those of inflam- 
mation, since it is most probable that it con- 
sists in a variety of inflammation rather than 
any distinct process ; there are, however, so 
many peculiar conditions attendant both on 
the local and general appearances, and they 
constitute so important as well as so marked 
a class of derangements, that there is a mani- 
fest practical advantage, although, possibly, 
some irregularity in making this division, 
which, however, is sanctioned by the view 
which has been entertained by some patholo- 
gists respecting the nature of scrofula. The 
most striking feature of scrofula is the produc- 
tion of a new material, which has been called 
scrofulous or tuberculous matter, in one or 
“more parts of the system. It is met with 
under several varieties which appear to de- 
pend on changes which it may undergo from 
its first formation, till its expulsion from the 
_ body, or till it acquires a form in which it may 
remain quietly lodged in the system ; never- 
theless, some of the differences which it pre- 
sents may depend on varieties of the strumous 
state, or on the peculiarities of the parts in 
which it happens to be situated. 

By some pathologists, at the head of whom 
may be placed Laennec, who has carefully 
studied the phenomena connected with tuber- 
_culous matter situated in different parts of the 
body besides the lungs, it is considered that 
this material commences in a semitransparent 
and gelatiniform state,—that it subsequently 
becomes opaque ; for a time acquires an in- 
creased density, but ultimately undergoes a pro- 
cess of decay attended with softening commenc- 
ing at the central part of the mass, and thence 
extending to every part, and preparing the 
way for its expulsion through an ulcerated 
opening formed for its exit. Andral, another 
highly respectable authority, denies the con- 
version from the semitransparent to the opaque 
state, and considers that tuberculous matter is 
formed at once opaque and friable, that there 
is often no semitransparent deposit, and that 
when there is, it is not to be regarded as the 
early state of the tuberculous matter, but 
rather the nidus in which it is deposited. 
Laennec and some of his disciples have con- 
sidered tuberculous matter as an accidental 
tissue. Others, amongst whom Andral may 
again be mentioned, regard it as a secretion, 
and in pathological classification closely allied 
to pus. This latter opinion appears to be more 
correct ; nevertheless, it must be observed 
that although tuberculous matter is incapable 
of organization, or of maintaining life in con- 
nexion with surrounding parts, it does, how- 
ever, undergo changes in which vitality is 
concerned ; and if the transparent gelatini- 
form state be admitted, which is by no means 
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disproved, it would seem that in its early 
stage it approaches to the character of that 
plastic product of inflammation which is sus- 
ceptible of organization, whilst in its advanced 
stage it 1s as inorganizable and excrementitious 
as pus itself. The possibility of tuberculous 
matter being susceptible of absorption, or not, 
has, like some of the points already alluded to, 
been the subject of difference of opinion and 
controversy. 

The question is one of practical import- 
ance, since upon it will depend the propriety 
of pushing the use of some active agents with 
the hope of producing absorption, which 
would not only be useless but objectionable 
were the idea of absorption wholly inadmissi- 
ble. The fact is probably this ; that the ab- 
sorption or non-absorption of a scrofulous en- 
largement, must in a great measure depend 
upon the stage at which the swelling may be, 
when the attempt is made. Although the 
existence of a peculiar material designated by 
the terms scrofulous, tuberculous, or caseous 
matter, is the most striking and most decisive 
characteristic of scrofulous derangement, yet 
the general characteristics of a strumous con- 
stitution, and even some local derangement 
may take place prior to the existence of any 
of this material. The intimate structure of 
parts seems to undergo a change by which the 
proportion of their elements is affected. Thus, 
the bones in young subjects contain less than 
the ordinary proportion of earthy matter, and 
are consequently liable to distortion from 
the child’s own weight, or the application ot 
some external force. The absorbent glands 
are often paler, and seem to contain a large 
proportion of fluid parts. The brain, and 
perhaps some other soft parts seem at times 
to receive a more than usual quantity of 
blood, and appear preternaturally vascular. 
With this change of texture, there is often 
an alteration in size as well as figure, the bones, 
especially towards their extremities, become 
enlarged. This is often strikingly the case 
with the absorbent glands, and hypertrophy 
of the brain itself is not very uncommon in 
children. The state of the constitution on 
which these changes depend has not inaptly 
been styled strumous cachexia, and is weil 
deserving of the most serious attention on the 
part of both medical and surgical practition- 
ers. Some excellent observations have been 
made respecting it by Dr. Todd, and they 
have been carried out to a further extent in 
the very valuable work of Dr. Clarke on con- 
sumptive diseases. For the various appear- 
ances and stages of tuberculous matter, in dif- 
ferent organs, and for an interesting inquiry 
respecting the comparative frequency with 
which they are affected, the works of Laennee, 
Louis, Andral, and Lombard, and that by Dr. 
Clarke already mentioned may be very advan- 
tageously consulted. For the external or more 
strictly surgical peculiarities of scrofula, trea- 
tises on glandular tumours, affections of the 
joints, and on lumbar and psoas abscess, by 
English and foreign surgeons, may be referred 
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to: amongst these the following may be enu- 
merated :— Pott, Brodie, Lloyd, Goodlad, 
Syme, Blackburn, (in the Guy’s Hospital Re- 
ports,) Chopart and Carmichael. 

The next section comprises a very distinct 
and very interesting class of morbid struc- 
tures, which essentially consist in a new 
growth superadded to the parts in or upon 
that with which they are connected. It com- 
prises the following principal divisions :—non- 
malignant compound serous cysts; cancer ; 
the varieties of fungoid disease, viz., fungus 
medullaris, fungus hzematodes, gum cancer, 
and melanosis. 

The characteristics of this section being 
dependant rather on structural arrangement 
than on the chemical or physical properties of 
the substance upon which the peculiar form 
is impressed, we shall find that some of these 
growths are analogous to those natural to the 
body, whilst others are heterologue, or differ- 
ing from them. The variety placed at the 
bead of this class, and which, from the clear- 
ness with which its parts are distinguished, 
may be regarded as typical of the family, are 
of the first or analogous kind, whilst those 
which succeed comprehend all the most im- 
portant heterologue structures which the 
bodies of animals are liable to produce. In 
the infancy of the science of morbid anatomy, 
the terms employed to designate most of the 
affections comprised in this group were ex- 
tremely vague and very irregularly employed. 
every enlargement, in a part, might be called 
a tumour, and everything hard, scirrhus. It 
was an improvement in technical precision 
which recognised the family of malignant 
diseases, and distinguished them by the com- 
mon appellation of cancer. Further inquiries 
showed that further subdivisions were neces- 
sary, and it happened, somewhat remarkably, 
that the investigation of cancer was carried on 
almost simultaneously by different individuals 
both in this country and on the continent. 
Bayle, Laennec, and Cayol, in France, dis- 
tinguished encephaloid and melanotic tumours 
from the group of ordinary cancers ; Laennec 
also pointed out other forms of disease of this 
class, namely, gum cancer and cirrhosis. He 
likewise studied the anatomical character and 
progress of these affections, and noticed their 
generally rounded figure ; the cysts by which 
they are so generally invested ; their original 
softness or fluidity ; their subsequent consoli- 
dation; and their ultimate softening com- 
mencing at their centres. He, moreover, in- 
sisted on their existence as new and adventi- 
tious structures in opposition to the opinion 
of some contemporary teachers, who held that 
they ought to be regarded as mere degenera- 
tions. In this country, the same subject was 
investigated by Abernethy, Langstaff, Ward- 
rop, and some others. Medullary carcinoma, 
spongoid inflammation, fungus heematodes, 
and fungoid disease, are the names employed 
by these authors to designate the most 1m- 
portant of these affections, cerebriform, or 
medullary cancer. Since the attention of the 
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profession has been turned to this subject by 
the inquirers just enumerated, several other 
authors have treated of these derangements 
either generally, or as affecting particular 
parts. Amongst the works thus produced, I 
may be allowed to refer to that, little as it is, 
which I have had the satisfaction of contribut- 
ing to our knowledge of the anatomical cha- 
racter of this class of diseases. 

From the careful examination of a great 
number of these adventitious growths, from 
the most distinct to the most obscure, I have 
arrived at absolute conviction that they all 
depend on one essential mode of formation, 
which allies them to the compound serous 
and mucous cysts, which possess the greatest 
distinctness, and are, perhaps, of the most fre- 
quent occurrence in the ovaries and their 
neighbourhood. 

The numerous varieties of form and tex- 
ture which we meet with in this extensive 
group of morbid productions, may, when this 
key is obtained, be satisfactorily referred to 
certain modifications of the cystic character, 
to different proportions of the fluid and solid 
parts, and to the nature of the material to 
which this particular structure or arrange- 
ment is given. 

This remarkable form of adventitious pro- 
ductions is found in other classes of mamma- 
lia besides man, and has also been met with in 
birds. 

So general and marked a type points to the 
operation of some common laws dependant on 
the properties of the material so organ- 
ized '. 

The morbid appearances dependant on the 
existence of hydatids and other parasitical 
animals, require, for more reasons than one, 
to be placed in a distinct and separate class. 
In the first place, they are attended by phe- 
nomena peculiar to themselves; for whilst 
they exist as foreign substances in the texture 
of the body, they differ from every other 
foreign body so lodged, in possessing a proper 
life of their own, in virtue of which they 
increase in size, and sometimes acquire enor- 
mous dimensions, and consequently occasion 
progressive displacement and modification of 
the part in which they are lodged. The cir- 
cumstance of their possessing this independ- 
ent life, appears to be the cause of their 
producing little or no irritation of the parts 
in which they are lodged, during the early: 
period of their existence : nevertheless, their 
death at a subsequent period occasions their 
undergoing those changes which may render 
them the cause of the most serious and fatal 
disturbance. Another circumstance which 
renders it important to give separate and dis- 
tinct attention to this class of morbid pro- 
ductions, is the possibility of confounding 
them with phenomena belonging to the two 
last mentioned classes, a palpable error into 
which some noted pathologists have actually 
fallen. 


1 See Lectures on the morbid anatomy of the serous 
and mucous membranes, vol. i. 
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The last division comprises a very great 
number and variety of morbid appearances, in 
which many of the characters already named 
will be present. It embraces all those de- 
rangements which are the result of accidental 
injuries. 

The classification of pathological alterations, 
of which an outline has just been sketched, 
may be applied to different parts in various 
methods. 

That which is founded on the divisions of 
general anatomy, is the most convenient for 
the elucidation of the subject in a course of 
lectures. 

_ Other classifications may be more advanta- 
geously employed, both for the arrangement 
of the preparations in a museum, and in treat- 
ing of pathology in connexion with symptoms ; 
since for both of these purposes it is desirable 
to bring together the derangement of a particu- 
lar part, or of the apparatus of a particular 
function. I believe that the classification ex- 
hibited in the second table of the catalogue of 
the Museum of Guy’s Hospital will be found 
as convenient as any which has been proposed 
for these objects. . 

Pathological anatomy, like most other sub- 
jects which haye of late years become the 
‘matter of special attention, has acquired a 
nomenclature of its own. Although a good 
and expressive nomenclature in any science 
is unquestionably a great advantage as an aid 
to classification, and in affording great facili- 
ties to description by saving endless repeti- 
tions, and long periphrases; there is also no 
doubt that nomenclature may be abused to 
the incumbrance and obscurity of the science 
to which it is applied. 

Morbid anatomy is not free from this evil, 
although it exists to a less extent than is the 
case in some other departments of science, 
which relate to more numerous and complica- 
ted objects. 

Although the terms employed by patholo- 
gical anatomists are already sufficiently nume- 
rous to render a good glossary an important 
desideratum, it is less in the number of the 
terms newly invented than in the mode of 
their application, that the principal cause of 
obscurity exists. I shall not attempt to pur- 
sue this subject at present, since it might be 
extended to many pages, but I shall adduce a 
few examples by way of illustration. 

Many of the terms employed in pathologi- 
cal anatomy, show by their etymology, more 
or less of the meaning which they are de- 
signed to convey, as may be seen in the words 
hyperemia, anemia, hypercrinia, and acrinia, 
employed by Andral; and in the terms epi- 
phlogose, metaphlogose, hyperphlogose, osteo- 
sclerose, osteophile, gonocace, spondylocace, 
phlebectasie, and many others made use of by 
Lobstein. In some other words the meaning 
is still less concealed, but being designed to 
convey the idea of a resemblance which can 
never be exact, and literally susceptible of 
acceptation, the application must be vague 
and indeterminate. Of this description are 
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the terms pancreatic, lardaceous, miltlike, and 
other terms applied to tumours. 

The difficulty, in many instances, does not 
depend on the obscurity of the meaning, but 
rather on the vagueness and laxity of the ap- 
plication, the same term being either applied 
to different objects at different times, or made 
to embrace a variety of objects essentially dis- 
tinct. The word hydatid is an illustration of 
the statement which I have just made. From 
its etymology, it may be said to be applicable 
to any cyst containing a watery fluid, and as 
such, we find it made use of in speaking of 
those watery vesicular bodies which are occa- 
sionally found in the structures of the body, 
but not having any direct connexion with the 
parts in which they are lodged, give evidence 
of a distinct life of their own. Such are 
the acephalocystis, the echinococcus, and the 
cysticrcus. The term hydatid is likewise 
applied to the cysts not uncommonly found in 
the plexus choroides ; to those which either 
singly, or in numerous association, are found 
more or less imbedded in the glandular sub- 
stance of the kidneys; to the serous and 
mucous cysts, which constitute subordinate 
cysts in various cases of ovarian dropsy and 
other similar tumours. It is also applied to 
those vesicular bodies which are occasionally 
expelled from the uterus, and which bear 
some slight and imperfect resemblance to 
blighted bunches of grapes. The term hyda- 
tid, thus loosely employed, may possibly not 
be accompanied by any confusion of ideas in 
the mind of the person using it ; but in many 
instances it has been so, and a doubtful or 
confused idea must necessarily be conveyed 
to the mind of the reader or hearer. 

The word tubercle, evidently implying a 
small tumour, and its derivatives tubercular 
and tuberculous, afford a striking example of « 
the employment of the same word to convey. 
different meanings. Sometimes it is employed 
with reference to the form and size of the 
body described, as when we say a scrofulous 
tubercle, a scirrhous tubercle, and a melanotic 
tubercle. At other times, the term is de- 
signed to convey a particular idea of the 
material of which the body spoken of is com- 
posed, and is therefore used whether the body 
be small or large; whether it possesses a 
rounded figure, or is diffused in the form of 
an irregular mass. In the latter sense it is 
used by Laennec, Beclard, and Andral ; by 
some other persons it is used occasionally in 
both senses. The word scirrhus as I have 
before remarked, is sometimes used to desig- 
nate a particular and fatal disease; and at 
other times it merely implies that considerable 
induration has taken place. 

The word hematome, implying a bloody 
tumour, is obscure and indefinite, not because 
it is employed in different and distinct senses, 
but because it points to a character which 
cannot be properly employed as a ground of 
distinction. Thus an aneurismal sac is a tumour 
containing blood. The capacious cells, which 
occur in some cases of fungoid disease, may 
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be filled with blood, or bloody serum, and 
constitute a hematome. <A simple serous 
cyst may also have its contents become 
bloody, and constitute another variety of he- 
matome. Again, the vesicles of De Grefe 
are sometimes greatly distended by blood and 
bloody fluid, and thus become instances of 
hematome. Extravasations of blood may also 
take place in parts well supplied with that 
fluid, and constitute a hematome, or bloody 
tumour, as it is sometimes seen in the thighs 
and other muscular parts. 

Without prolonging this article by a length- 
ened discussion of the subject of nomencla- 
ture, it may not be out of place to urge 
the importance of acquiring clear ideas re- 
specting morbid conditions as they actually 
present themselves, and of cultivating the 
art of describing them with accuracy and 
precision, rather than seeking to fill the me- 
mory with a host of technical terms which 
can scarcely serve any other purpose than 
an useless display of erudition. 

There are some conditions of parts devia- 
ting from the healthy state which require to 
be noticed, although they do not appear as 
characteristics of any of the sections into 
which pathological conditions have been divi- 
ded in the arrangement just exhibited. They 
have not been employed as distinctive charac- 
ters, because they may occur under different 
sections. 

Preternatural softening of textures.—This 
condition may occur under various circum- 
stances, and in various modes. It may hap- 
pen to parts undergoing progressive wasting 
from the rernoval of the dense or solid parts, 
as sometimes happens to the bones of old 
persons, whence their fragility, as especially 
seen in the neck of the thigh-bone. 

It may also take place in conjunction with 
preternatural or excessive growth, the tex- 
tures not having as yet acquired the firmness 
which interstitial deposit ultimately gives to 
them. Thus, the brain of a child affected 
with hypertrophy, is apt to be soft and flabby. 
The bones sometimes exhibit a partial hyper- 
trophy, in the early stage of which they are 
preternaturally soft, although they may ulti- 
mately acquire the ordinary firmness. Most 
newly-formed parts possess a softness of this 
description. We see this in the granulations 
produced in the formation of a cicatrix, in the 
callus which unites the fractured extremities 
of bones, and also in the early stages of exos- 
tosis. 

The most numerous and remarkable in- 
stances of softening doubtless occur amongst 
the phenomena dependant on inflammation. 
The afflux of blood and other fluids, which is 
one of the first effects of inflammatory irrita- 
tion, by increasing the proportion of fluid 
parts, causes a state of softness somewhat like 
that of newly-formed parts ; but the tension 
with which these fiuids are contained in the 
inflamed texture, not unfrequently during life, 
_masks the softening which has been produced. 
The most important softening produced by 
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inflammation is that which takes place when 
the process has been longer in operation ; 
a portion of the solid material appears to be 
removed by interstitial absorption, whilst 
whatever new deposit takes place, as the pro- 
duct of inflammation, is a soft, if not a fluid 
material. It would also seem that during the 
existence of active inflammation, the original 
solid parts really have their cohesion impaired 
and become soft. Whether this depends on 
the suspension of the ordinary nutrient pro- 
cess, on an influence exerted upon the tex~- 
ture by the fluids of the part in consequence 
of altered properties in them, or on the 
diminished resistance in the solids themselves, 
with reference to the solvent power of the 
fluids, must at present be a matter of pure 
speculation which does not affect the fact 
itself, which may be brought about by one or 
all of these causes. T]lustrations of this kind 
of inflammatory softening may be seen in all 
the numerous cases in which death takes 
place, preceded by some acute local inflamma~ 
tion. It may be seen in all the tissues,—not 
unfrequently rendering them susceptible of 
division without the use of a knife; but it is 
most remarkable and general in the cellular 
membrane, not merely allowing the easy sepa- 
ration of part from part, but also admitting of 
the subdivision of parts themselves ; thus, re- 
cent carditis allows of the ready separation of 
the muscular fibres of the heart amongst them- 
selves. The coats of an inflamed intestine are 
often still more readily separated, and many 
feet of mucous membrane may, without resist- 
ance, be torn from the peritoneal and middle 
coats. The effect of inflammatory softening 
upon the arteries and capillaries of an inflamed 
part, constitutes a very remarkable and im- 
portant phenomenon. If we examine with a 
moderate magnifying power the small but in- 
jected vessels of an inflamed part, on which 
its preternatural redness depends, we shall 
often find that these minute vessels have lost 
their defined outline, and by giving way to 
distension at some particular points more than 
in others, occasion an irregular and spotted 
appearance of the injected surface. The mi- 
nute vessels thus weakened are also of so 
soft a texture, that the slightest force is suffi- 
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that this sometimes takes place spontaneously, 
and extravasation of blood is the consequence. 
This softening of the vessels may, therefore, 
thus become the cause of the admixture of 
blood with the solid or fluid products of in- 
flammation, as in the case of hemorrhagic 
pleurisies mentioned by Laennec and others. 
The most important softening of the vessels 
is that which takes place when the product of 
inflammation is susceptible of organization, 
since it would appear that the minute extra- 
vasations to which it gives rise are the com- 
mencement of the new or elongated vessels 
by which the new texture is to be nourished. 
This interesting phenomenon in the process 
of inflammation does not appear to have re- 
ceived all the attention which it deserves, and: 
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‘the production of vessels in coagulable lymph, 

which is in process of becoming organized, has 
in consequence been made the subject of 
curious speculations. It has been supposed 
that vessels were spontaneously produced in 
the organizable material, and made their way 
to the vessels of the original structures with 
which they found means to inosculate, and 
wandering bubbles of air passing through the 
plastic material, have been referred to as the 
agents by which the canals destined to become 
blood-vessels are formed. 

Softening of textures, as the result of in- 
flammation, instead of being a step to future 
organization, and, consequently, subservient 
to the preservation of the life of the part, is 
sometimes more closely allied to sphacelus, 
and may indeed be regarded as the com- 
mencement of that state. We see this kind 
of softening in muscles and other soft parts 
which have received severe contusion, and 
are about toslough. The lungs, liver, spleen, 
and other internal organs, when they have 
been the seat of a severe and fatal inflamma- 
tion, are often found in a state of softening, 
which appears to be of this kind—the most 
striking examples of which are, perhaps, to 
be seen in the pneumonia of the dying, and in 
that condition of the spleen which is common 
in pernicious fevers. 

When sphacelus or gangrene has actually 
taken place, softness, marked by great lacera- 
bility, is the notorious consequence. There 
are other cases of softening probably allied 
to some of those which I have just enu- 
merated, which it seems necessary to men- 
tion, since the mode in which they are 
brought about is not very apparent, and the 
existence of any thing like inflammation in 
their production may be questioned. I allude 
to the softening of inter-articular cartilages, 
and of the inter-vertebral substance, and to 
some forms of softening of the brain, which 
seem to belong to this class. In these in- 
stances, the vitality of the parts is evidently 
reduced; but the effect of a preternatural 
stimulus, which is, perhaps, essential to une- 
quivocal inflammation, is not to be discovered 
in the softened part, although it may be 
very apparent in some of the neighbouring 
parts. . 

The opposite state, or preternatural hard- 
ening, may, like preternatural softening, be 
produced in a variety of modes. It some- 
times concurs with the wasting of parts ; the 
- fluid and soft parts being removed, whilst the 
solid are not only more or less left behind, 
but are brought into closer approximation, as 
we see in the round ligament of the liver, and 
in the remains of the umbilical arteries and 
urachus. It may also coneur with hypertro- 
phy and perversion of form, as in hardening 
of the spleen, and hardening of the cellular 
membrane and skin; but, in these cases, the 
inflammatory or other process affecting the 
intimate texture of the parts is more impor- 
tant than hypertrophy, or distortion. It is 
as the result of inflammation that we meet 
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with the most frequent, and perhaps the most 
important instances of induration. 

As inflammation has been already described 
as the prolific source of a variety of forms of 
softening, I must offer a few remarks respect- 
ing its mode of operation in producing the 
opposite effect. In recently inflamed parts, 
the induration may be rather apparent than 
real, since the fluids may be increased, and 
the solids weakened, the increased resistance 
being merely the effect of tension: in this 
way injured limbs often feel hard from mere 
effusion : some forms of edema durum appear 
to be of this description. When we have a 
real induration of parts resulting from inflam- 
mation, it is, in general, not an immediate 
effect, but the result of a process requiring 
more or less time for its completion ; the pro- 
duct of inflammation has been poured out, 
soft indeed, in the first instance, but being 
susceptible of becoming a permanent tissue, it 
has united with that in which it has been de- 
posited, and participated in its organization ; 
but when this is accomplished, like other 
newly formed parts, it wastes, its vessels 
contract, the fluid parts are removed, whilst 
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union on which induration essentially depends. 
This induration of the superadded product of 
inflammation, not unfrequently, also occasions 
that of the original structure in which it is 
deposited: the original structure being com- 
pressed by the new, with which it is impli- 
cated, likewise contracts, and, in contracting, 
becomes indurated: there is, therefore, with 
this induration of an organ, a real diminution 
of size, notwithstanding the additional sub- 
stance which inflammation has occasioned. 
The liver furnishes the best and perhaps the 
most frequent specimens of this induration 
which seems to be common to all our organs : 
the induration of the brain, described by 
Pinel, jun., Rostan, and others, appears to be 
one of the instances of it. 

The most striking instances of induration, 
which take place as a consequence of inflam- 
mation, are those in which the affected struc- 
ture becomes penetrated with earthy matter, 
constituting what is commonly called ossifica~ 
tion. ‘There are, however, two very different 
states to which this term is applied. In the 
one, the indurated structure has the organi- 
zation, as well as the composition of bone ; 
in the other, the latter only; and may, 
therefore, with more propriety, be termed 
petrification, as distinguished from ossifica- 
tion. 

Induration is the common and distinctive 
characteristic of one form of disease of that 
class to which most, if not all, malignant dis- 
eases belong. It is, in fact, so striking an 
attribute of true scirrhus, that formerly when 
the language of morbid anatomists was less 
exact than at present, various indurations of 
a totally distinct nature were confounded to- 
gether under this term. It is not only the 
new growth which is remarkable for its Lard- 
ness, but also the neighbouring parts con- 
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taminated by the disease often become simi- 
larly aiected. 

Colour is another quality of diseased parts, 
which is well worthy of careful attention, al- 
though by no means adapted to become the 
basis of classification, since a similarity of 
colour would bring together derangements 
in every other respect essentially distinct. 
Nevertheless, in some very striking cases, a 
well marked peculiarity of colour seems to 
have given the principal interest to certain 
affections, as in the case of melanosis, cirrho- 
sis, morbus-cceruleus, chlorosis, and the like. 
The principles on which these varieties of 
colour depend, appear only to a very limited 
and imperfect extent, to have arrested the 
attention of pathological anatomists. 

The division into malignant and more malig- 
nant, although of great importance, with refer- 
ence to the patient, and the symptoms under 
which he labours, affords a very imperfect dis- 
tinction with reference to anatomical character. 
It has already been stated, that most, if not 
all, malignant structures belong to one of the 
classes enumerated in the table, in conse- 
quence of a striking resemblance of structure ; 
but there are other productions manifestly 
exhibiting these peculiarities, which could 
never be regarded as participating in the 
malignant character. Take, for example, 
some of the encysted dropsies of the ovaries, 
or their neighbourhood, and some tumours 
in the female breast. 

The history of the cultivation of Morbid 
Anatomy is so intimately involved with that 
of the progress of Medicine and Surgery, that 
-it can be of little importance to sketch it in 
a separate form. Those who feel an interest 
in this subject may consult the works of 
Cruvelhier and Lobstein for a short ex- 
position of what has been done expressly for 
the cultivation of this branch of pathology. 
Suffice it to say, in the words of Rostan :— 
_ “© When a superstitious respect for the tomb 

forbad to seek in the bodies of the dead for 
knowledge, which might redound to the ad- 
vantage of the living, most diseases were 
regarded as essential and general ; and it was 
imagined that they did not leave any trace 
behind them. At length, when the light of 
philosophy had illuminated civilized nations, 
it became allowable to carry a scrutinizing 
inquiry into the lifeless human body; and 
those remains, which were once the prey of 
worms and corruption, became the prolific 
sources, whence the most useful truths pro- 
ceeded. : 

“From that time, diseases, which had pre- 
viously only been regarded as derangements 
of function, were recognised as organic alter- 
ations. Mere symptoms lost their ancient 
importance, and were only valued as indica- 
tions of organic derangements.” 

Since this happy revolution in opinion has 
taken place, Morbid Anatomy has been culti- 
vated with zeal, and its advancement has pro- 
ceeded with accelerating rapidity. Several 
important general treatises, and a still greater 
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number of admirable works, elucidating the 
derangements of particular parts, have been 
published both in our own and in foreign 
languages. In fact, whatever may have been 
the extent of lucrative practice, or ephemeral 
popular celebrity, which individual members 
of the medical profession may have acquired 
by superior address, or the zealous advocacy 
of particular theoretical speculations, or by 
modes of treatment, rendered attractive by 
the promise of extraordinary success, few, if 
any have assured to themselyes permanent 
reputation among their brethren, (the only 
competent judges,) whose labours have not 
been conjoined with researches, in which 
pathological anatomy has been concerned ; 
whilst very many, who have devoted the most 
laborious and indefatigable attention to this 
department, have made it the broad and sure 
basis on which they have raised the super- 
structure of their lasting fame. I need only 
mention the names of Morgagni, of Voightel, 
of Portal, of Baillie, of Bayle, of Laennec, of 
Cruvelhier, of Andral, of Louis, and of Bil- 
liard, and last, but not least, of Sir Astley 
Cooper, of Dr. Bright, and of Dr. Carswell. 

It is not, however, as the means of acquir- 
ing reputation, though well merited, that the 
advantages of Morbid Anatomy may be most 
strongly urged; but rather as one of those 
essential requisites, without which no one can 
expect to be able to discharge his profes- 
sional duties with satisfaction to the public, or 
with an easy conscience to himself. 

Although Morbid Anatomy, in the wide 
range allotted to it in this article has been 
described as including, not the mere dry de- 
tail of numberless repulsive and unconnected 
facts, but, on the contrary, an assemblage of 
interesting phenomena, developing some of 
the most wonderful operations of nature, 
yet it is. in connection with other depart- 
ments, that its vast importance and value are 
conspicuous. It lends to Physiology that as- 
sistance, for which no artificial method of 
inquiry can supply an adequate substitute. 
As the only means of throwing certain light 
upon internal diseases, it is both the basis and 
the test of diagnosis ; and those who neglect 
this test of their diagnostic powers, are blindly 
groping in the dark, whether they are con-~ 
scious of their situation or not. Morbid Ana- 
tomy does not merely enlighten us with respect 
to those cases of disease which we have un- 
successfully endeavoured to combat : it makes 
us aware of dangers, which we must be on our 
guard to avert; and it points out to us the 
path which Nature takes to reduce to a per- 
manent and comparatively healthy, or unim- 
portant condition, those derangements, which 
do not admit of perfect restoration ; a course 
in which Nature may be aided, but in which 
she cannot be opposed with impunity. These 
advantages are not the only rewards held 
out to excite to the diligent cultivation 
of a subject, which, when first approached, 
may well be thought repulsive. Without 
doubt, there yet remain important discoveries 
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to be made in Morbid Anatomy in connexion 
with every organ of the body. It is not 
every individual, or every year, which will 
furnish a discovery like that of Dr. Bright, 
with respect to a particular derangement of the 
kidneys, or that of Dr. Davies, in elucidation 
of the pathology of phlegmasia dolens. 

But by sedulously applying ourselves to 
the subject of pathological anatomy, we shall 
be surprised at the frequent occurrence of 
discoveries of greater or less importance ; and 
at the fair promises of the field yet open to 
future research. It is not only in the exami- 
nation of rare and remarkable cases, or even 
in studying the various appearances exhibited 
in the pathological condition of a particular 
organ, that much may yet be done in this de- 
partment. There is abundant scope for fur- 
ther labour with respect to the commonest 
diseases by which our bodies are assailed. 
All of these call for investigation on a more 
extensive scale. The collection of cases must 
not only be numerous, but in all a faith- 
ful record must be kept, of the age, sex, 
temperament, occupations, and habits of the 
individual ; of the time of year, of the symp- 
toms, and of the treatment and its effects. 
These particulars must not be confined to the 
unsuccessful or fatal cases, but should also be 
extended as widely as possible to those in 
which the issue has been favourable. With 
respect to the fatal cases, not only the organ 
principally affected should be examined, but 
also the condition of those apparently uncon- 
nected with it, should be observed and noted. 
The aggregate of such observations would 
become the basis of a statistical inquiry, which, 
whilst it would do away with many precon- 
ceived and erroneous notions, would also 
bring to light many curious, but unexpected 
and important results. This process consti- 
tutes the numerical system so strenuously 
advocated, and ably put in practice by that 
distinguished pathologist, Professor Louis. 
It would be an injustice to this system to 
confound it with medical reasoning, and medi- 
cal philosophy. It is the means, or instru- 
ment, (and the most powerful instrument, 
too,) by which those facts are to be obtained, 
with which alone a sound medical philosophy 
can be constructed on the ruins of those sys- 
tems and speculations which this same power- 
ful engine must level with the dust. 

In Paris, a band of youthful and devoted 
pathologists have combined to bring this 
engine into work ; and I would fain indulge 
the hope, that the energies of the rising mem- 
bers of the medical profession in this country 
may be animated by a generous rivalry, which 
will not suffer them to be surpassed. 
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(Thomas Hodgkin.) 
ANATOMY, SURGICAL. Under this 


term modern writers have endeavoured to 
describe that branch of anatomy which refers 
principally to the size, form, connexion, and 
relative situations of the parts contained in 
divers sections, or regions of the human body ; 
hence also various other denominations which 
are now generally understood, viz. anatomy 
of relations, anatomy of the regions, regional, 
graphical, topographical anatomy, &c.; some 
prefer calling it medico-chirurgical anatomy. 
Many objections might easily be made to these 
expressions ; but without dilating upon this 
subject, we shall at once follow the example 
of two able authorities, Allan Burns, and Dr. 
Colles, and content ourselves with the terms 
which head this article. 

It has been asked if there really were such 
a distinct branch of anatomical science as that 
named surgical anatomy? or, in other words, 
whether descriptive anatomy does not em- 
brace every particularity of that science which 
can be useful to the surgeon? <A good ana- — 
tomist, no doubt, is perfectly conversant with 
all the parts of the human frame, their size, 
form, and uses ; he can lay bare the most hid- 
den artery with the utmost facility ; he can 
open the most difficult joint with entire con- 
fidence and great rapidity ; to such a person, 
surgical anatomy will rarely be of importance. 
But this does not diminish the usefulness of 
that study! To the profound anatomist, a 
knowledge of the accurate relative situations 
of parts contained in a region is the most dif- 
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ficult to acquire; he may recollect the pre- 
cise course of the smallest branch of a vessel, 
or the most minute twig of a nerve ; he may 
know every origin and insertion of the mus- 
cles when taken separately, and still he may 
not remember the exact relative situations of 
the same parts, when considered collectively. 
We feel convinced (from actual experience) 
that, as far as the ordinary practice of surgery 
is concerned, this branch is the perfection of 
anatomy! Without it the surgeon will 
rarely, if ever, be enabled to cut down upon 
a deep seated organ with as much security 
and precision as if the parts to be divided 
were transparent ; besides, it will readily be 
allowed by all professors of anatomy, how sel- 
dom a perfect knowledge of that study crowns 
the student’s labours, especially in England, 
where still, unfortunately, so many obstacles 
are thrown in his way ; for this reason, also, 
would it not be advisable, instead of compel- 
ling the student to aspire to the acquirement 
of minute anatomy, to direct his attention 
more particularly to surgical anatomy, which, 
on account of its practical application, will 
ever be better engrafted in his memory? It 
would be well if hospital surgeons were to 
precede all the great operations with an ana- 
tomical display of the similar region or re- 
gions upon which they are about to act; they 
would thus excite a deep interest in the ope- 
ration, and confer great benefit on the patient, 
the pupils, and themselves. 

Much angry discussion has lately arisen in 
Paris, concerning the claims to the priority 
of idea regarding the publication of complete 
treatises upon surgical anatomy. We have 
not in our possession all the data upon which 
to found an impartial judgment; a point, 
which however is the less important, as it will 
be discussed elsewhere ( History or SurGERY). 
We may safely bestow great praise upon 
Allan Burns, Colles, J. and C. Bell, Harrison, 
in this country ; on Beclard and Dupuytren 
for their excellent lectures, and to M. M. 
Velpeau, Blandin, Gerdy, Edwards, Bour- 
gery, for their interesting labours. In Italy, 
Germany, and America, works have likewise 
been dedicated to this subject, which will 
receive due attention in future papers. The 
great object of surgical anatomy should be to 
neglect all those minute details which are 
found in comprehensive treatises, for the more 
perfect acquirement of the exact forms, sizes, 
connexions, and relative situations of the parts 
contained in the regions; for instance, the 
surface of the body must be scrupulously ex- 
amined ; the numerous external elevations and 
depressions are of considerable interest to the 
surgeon, affording him frequently the most 
faithful rules for the execution of operations. 
After the surface of the region, the deeper 
parts will next occupy the student’s care ; 
here, nothing should arrest his observation 
which is not of practical use. It will be our 
great aim, after the anatomical investigation, 
to point out all useful information respecting 
the various pathological conditions of the re- 
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gions last described ; this will tend much to 
lessen the great perplexity which the young 
surgeon has so frequently to encounter in his 
first operations. Each article will thus be 
made to conclude with much important mat- 
ter, which the reader would in vain look for, 
in ordinary works on surgery and anatomy. 
These articles will contain no views of tran- 
scendental anatomy, no discussion of vain theo- 
ries, or obsolete operations ; a plain and prac- 
tical description of the regions of the body 
must alone be expected: the student may 
follow us with his scalpel and subject before 
him—the best and shortest way to make him- 
self master of surgical anatomy. Many writ- 
ers have given themselves great trouble about 
the division of the body into sections or re- 
gions; all have differed. M. Velpeau has 
made many which are neither natural nor of 
any practical benefit ; M. Blandin’s method 
is less arbitrary. As far as possible, we intend 
following the great natural divisions of the 
body, and propose calling them by the old 
names, thus :— Head, face, mouth, palate, arm, 
forearm, elbow, knee, groin, &c. &c. The 
most important articles will be accompanied 
by wood-cut sketches, drawn from nature. 
In the execution of this task, we shall en- 
deavour to guard against the errors of our 
predecessors, who, by attempting to represent 
too many objects in their engravings, have 
frequently thwarted their end, and rendered 
them extremely confused. 
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(Claudius Tarral.) 
ANCHYLOPS. See Acytops. 


ANCTERES, obsolete, dy«rijoec, fibule 
or clasps, by which the lips of wounds were 
formerly kept together. 


ANEURISM, (edvotvw, dilato,—davebourpa, 
Gr. ; Pulsadergeschwulst, Ger. ; anevrysme, Fr.) 
is a generic term applied to a tumour, formed 
either by the dilatation of the coats of an 
artery, or by blood effused from a rupture or 
wound of an artery, into the contiguous cellu- 
lar structure ; the term is also a plied to a 
dilatation of any of the cavities of the heart. 
Under the term aneurism has also been com- 
prehended several diseases, which have no 
common character, except that they involve 
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the arterial system. Thus, besides the true 
and the false, there are the varicose and anas- 
tomosing aneurisms, the aneurismal varia, and 
the arterial varix. 

The true or encysted aneurism, properly so 
called, (aneurisma verum sacciforme,) 1s a 
tumour formed by the dilatation of a portion 
of an arterial tube, and the aneurismal sac may 
be formed by the dilatation of the whole of the 
tunics of an artery, the two external tunics 
may give way, or one or both of the in- 
ternal tunics may be ruptured, the cellular 
coat of the vessel alone forming the parietes 
of the tumour, and preventing the effusion 
of blood amongst the surrounding parts. 
Some pathologists, and particularly Scarpa, 
conceived that an aneurism was always formed 
in consequence of a rupture of some of the 
tunics of an artery; but it has been clearly 
proved by numerous dissections, that an 
aneurismal swelling may be formed without 
the rupture of any of the coats, and merely by 
the dilatation of all the tunics of the vessel. 
When an aneurism is of recent formation, 
and of a small size, the dissection of the 
tumour often exhibits a simple dilatation of 
all the arterial coats; but when the aneurism 
is large, the internal and fibrous coats of the 
vessel, or the fibrous coat alone, are lacerated. 

The different modes by which an aneurism 
is formed, or the different conditions of the 
coats of the artery in an aneurismal sac, are 
illustrated in the annexed diagrams. 


Fig. 1, represents an aneurism wherein each of the 
three couls of an artery (a, b,¢,) are equally dis- 
tended, und form the parietes of the sac (d ). 

In fig. 2, the parietes of the aneurismal suc (d) consist 
of the internal coat (e), and eaternal coat (a), the 
middle coat (b) having been ruptured. 

In the third, the aneurismal sac (d) is formed merely 
by the external or cellular coat (a); the two internal 
tunics having been ruptured. 

In the fourth, the sac (d) is formed by a distention or 
herma of the internal tunic (c), the external coat (a), 
und middle coat (b), having been both ruptured. 
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An aneurism, when situated near the sur- 
face of the body, or an external aneurism, 
makes its appearance at first as a small cir- 
cumscribed pulsative and colourless tumour, 
of a globular form, compressible and elastic, 
attended neither with pain nor inconvenience, 
disappearing on the application of pressure, 
and reappearing on its removal. ‘The pulsa- 
tions of the tumour are synchronous with 
those of the heart, and if the vessel be com- 
pressed between the tumour and the heart, 
the pulsation of the aneurism ceases, but is 
again renewed when the pressure is removed. 
On the other hand, if pressure be applied on 
the artery on the capillary or distal side of 
the aneurism, the force of the pulsations of the 
tumour is increased. 

As the tumour enlarges, the pulsations be- 
come less and less distinct, and ultimately but 
a slight thrill is communicated to the hand ; 
and when the tumour has existed for a very 
long time, and has attained a great size, all 
pulsation may disappear. Neither can the 
swelling be now made to subside on the appli- 
cation of pressure, a change which is caused by 
the coagulation of the blood and the effusion of 
fibrine within the aneurismal sac. 

As the disease advances, the skin covering 
the sac, stretched and attenuated, turns livid, 
inflames, and sometimes presents gangrenous 
spots ; the subcutaneous veins become varicose, 
and if the aneurism be situated in one of the 
limbs, the whole member becomes cold and cede- 
matous. In this advanced state, the parietes of 
the sac, becoming so attenuated as to be unable 
to resist the impetus of the blood, soon give 
way, and an opening is formed in the gangre- 
nous portion of the skin, which involves the 
cyst of the aneurism. Should the aneurism 
extend into a mucous canal, the termination 
will take place in the same way as on the 
cutaneous surface; and if it approaches a 
serous cavity, the sac will either crack or 
ulcerate. However, in the greater number of 
instances, an aneurismal tumour advances 
towards, and ultimately appears at the cuta- 
neous surface. 

When a rupture of the tumour has taken 
place, the coagulated blood contained within 
it prevents the profuse outpouring of the 
fluid blood, so that the stream is not con- 
tinuous, but is discharged at intervals, each 
jet becoming more profuse and alarming ; 
a fatal hemorrhage does not immediately 
take place unless the opening in the sac be 
large, and the clots of blood are quickly dis- 
placed, so that there will be no obstruction to 
the escape of the fluid blood. Sometimes the 
blood from the aneurismal sac, in place of 
bursting through the skin, or into a mucous 
canal, or serous cavity, escapes amongst 
the surrounding soft parts, thus constituting 
the diffused or false aneurism. 

When the parietes of an aneurismal sac 
have thus given way, sometimes the tumefied 
parts become of a livid colour, the skin 
sloughs, and blood, partly fluid, and partly 
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coagulated, continues to be discharged. The 
cellular issue being now infiltrated with 
blood, inflames and sloughs, the discharged 
clots assume a bright red colour, and at 
length, fluid arterial blood is poured out. 
These changes make their appearance with 
a rapidity proportioned to the facility with 
which the blood escapes from the ruptured 
sac, and as the opening in the sac is generally 
small, the blood escapes slowly, making its 
way through the cellular membrane to a dis- 
tance more or less remote, and forming a tu- 
mour, the true nature of which it is often 
not easy to detect; or at a more advanced 
period, the sac which has been formed 
of the cellular coat of the diseased vessel now 
gives way, and the boundary or sac of the 
aneurism is formed of the cellular sheath of 
the artery and the surrounding soft parts, all of 
which have adhered together and. become 
consolidated, and it is only when the sac has 
burst before such consolidation of the sheath 
and adjoining soft parts have become sufh- 
ciently strong to resist the force of the 
blood’s current, that the fluid blood is diffused 
amongst the surrounding parts. 

Aneurisms produce effects which vary ac- 
cording to the nature of the textures sur- 
rounding them, and the regions of the body 
in which they occur. The pressure of the 
tumour on particular nerves creates pain along 
the course of those nerves, gives rise to cede- 
matous swelling by compressing the veins and 
lymphatics, causes the skin to inflame, and 
when of long continuance destroys even the 
contiguous bones. 

Aneurisms, when situated near any of the 
great cavities, sometimes extend into those 
cavities, and prove fatal by the derange- 
ment which the tumour, from its bulk, pro- 
duces on some vital organ. An aneurism may 
likewise destroy life by the incessant pain, or 
by the long duration of the disease producing 
a gradual extinction of the vital functions. 

Aneurisms, however, do not always proceed 
to a:fatal termination ; and it happens by no 
means unfrequently that processes are set up 
by Nature which effect a spontaneous cure of 
the disease. The tumour ceases to pulsate, 
diminishes in size, becomes harder, and finally 
disappears altogether, or is reduced to a more 
or less firm and solid mass. 

The spontaneous cure of an aneurism may 
take place in no less than five different manners, 
and the principle or the processes which Na- 
ture employs for the cure of the disease, is 
in all of them the same, the parietes of the 
sac being strengthened by, or the whole cavity 
filled with, a fibrinous concretion. 

1. The first and the most common of these 
spontaneous processes of cure is effected by 
the aneurismal sac being so filled up and 
strengthened with concrete fibrine, that all 
danger of a rupture of the sac is removed, 
whilst at the same time the original canal of 
the vessel remains pervious, and carries on the 
circulation of the blood. 
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2. In the second process by which an 
aneurism may undergo a spontaneous cure, the 
sac is not only filled with concreted fibrine, 
but the canal of the artery is obliterated. 

3. An aneurism may likewise undergo a 
spontaneous process of cure by the tumour 
acquiring such a size and position, that by its 
pressure on the trunk of the artery, either on 
the cardiac or on the capillary side of the 
tumour, the sides of the artery are brought 
into contact and adhere. ( Home.) 

4, An aneurism may also be cured sponta- 
neously by a process of suppuration in the sac, 
both the sae and the artery above and below 
the tumour having previously been filled with 
coagulum. In such a case, the integuments 
inflame and adhere to the sac and then ulcer- 
ate, and those portions of the coagulum which 
cannot be removed by the process of absorp- 
tion, are ejected through the ulcerated open- 
ing, allowing the cavity of the sac to be filled 
up and obliterated by the process of granu- 
lation. | 

5. The fifth mode of spontaneous cure has 
been observed from the bursting of the tumour 
underneath the common integument, and the 
artery becoming obliterated by the pressure 
of the effused blood. (A. Cooper.) 

I have observed that the principle on which 
an aneurismal tumour can be cured by any of 
these spontaneous processes is the same—all 
of them depending on the effusion of concreted 
fibrine within the sac, or both within the sac 
and a portion of the artery adjacent to the 
aneurism ; and which fibrinous concretion is 
caused, or is permitted to be formed, when- 
ever the circulation of the blood within the sac 
becomes preternaturally languid. 

On the circulation of the blood in the sac, 
or in a portion of the artery as well as in the 
sac, being thus prevented by a fibrinous concre- 
tion, another process is afterwards instituted ; 
the former being only to answer a temporary 
purpose. The concreted fibrine is ultimately 
absorbed, and the aneurismal sac, or both the 
aneurismal sac and the artery from whence it 
originates, gradually contract,—the sac be- 
coming a small fleshy tumour, and the artery 
an impervious tube. Petit describes the re- 
mains of an aneurism of the carotid artery, 
which had originally been the size of an apple, 
and after having undergone a spontaneous 
cure, was found, after death, not larger than 
an olive. 

Whenever the spontaneous cure of an aneu- 
rism has been effected by any of the aforesaid 
ways, it sometimes happens, even after so 
desirable a change has taken place that the 
bulk of the tumour alone, in certain situations 
has continued to cause alarming symptoms, 
and even to prove fatal. Thus aneurisms at 
the arch of the aorta, in the arteria innomi- 
nata, and the roots of the carotids, I have 
repeatedly seen cause death, even where they 
had not acquired a very large size, or where 
the sac was filled with fibrine and completely 
consolidated. 
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Fig. 55 exhibits an aneurism of the aorta which has 
undergone a spontaneous cure by the first mentioned 
process ; the sac is completely filled with lamine of 
concreted fibrine, so that there was no longer any dan- 
ger of a rupture of tls parietes. There is a small 
cavity in the interior of the concretion which commu- 
nicates with the aorta, and through this cavity, the 
blood passed into the arteria innominata, the origin of 
which is observed at the inferior part of the cavity. 
( Hodgson. ) 


Fig. 57. 


i 


Fig. 56. The whole circumference of the vessel has be- 
come aneurismal, and a spontaneous cure has been 
effected by the second process which was described. 
The sac being filled with a laminated fibrinous concre- 
tion and a canal left in the centre of the concretion, 
through which the blood had continued to circulate. 
The canal is seen of an irregular form, and in some 
places larger than the calibre of the healthy portion of 
the artery. 

Fig, 57, 2s a diagram explaining how an aneurism may 
undergo a spontaneous cure by the tumor (a) acquiring 
such a form and position that by its pressure on the 
trunk of the artery (6, b), either on the cardiac or ca- 
pillary side of the tumour, the sides of the artery are 
made to approaimate. 

Fig. 58. 

Fig. 58. The upper portion of 
the femoral artery, in which 
the aneurismal swelling had 
become the seat of suppura- 
tion and sloughing. In this 
patient there was a large 
aneurismal tumour of the fe- 
moral artery, just where that 
vessel penetrates the triceps 
muscle. The integuments ul- 
timately gave way from the 
enormous growth of the tumour; 
large masses of coagulated 
blood were afterwards dis- 
charged through the ulcerated [\% 
openings of the skin, and an/\\,’ 
emmense suppurating cavity) WW 
was thus formed, the profuse \ aA 
discharge from which proved \\, 
fatal. On dissection, it ap- y 
peared that upwards of six 
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inches of the femoral artery had sloughed off, and na- 
ture had plugged wp both extremities of the vessel, by 
producing a contraction and thickening of the coats, 
and also the formation of an internal clot. a, ts the 
upper portion of the femoral artery, which at b b, is 
considerably diminished, and from thence the canal 
becomes gradually narrower, until at c c, where tt is 
greatly contracted, and terminates in disorganized cel- 
lular membrane. The internal clot d, is observed im- 
mediately above this ulcerated orifice, and floats loose 
in the tube of the artery. 


The aneurismal Sac has usually a form more 
or less globular, and sometimes emerges from 
the arterial trunk by a neck so slender as to 
give a pyriform or flask-like appearance to the 
swelling, (fig. 59). 


Fig. 59. 


Fig. 59 represents an aneurism with a very narrow 
neck rising out from the arch of the aorta. The tumour 
(a) of a Florence flask shape emerges from the aorta 
between the roots of the left carotid (c), and left sub- 
clavian (6). 


On examining the coats of an aneurismal 
artery we find that they have become altered 
in their structure. The cellular coat is usu- 
ally thickened, and adheres more or less to the 
surrounding cellular texture. The proper fi- 
brous coat is paler and less elastic, and the in- 
ternal coatis more brittle and even more easily 
torn than in the natural state. Calcareous or 
chalky-looking matter is frequently deposited 
between the coats, and osseous scales are 
sometimes observed covered by the inner 
tunic ; or that coat is destroyed, and the bony 
matter is in direct contact with the circulating 
blood. All these changes in the structure of 
an artery occur, however, independently of any 
aneurismal swelling, and usually exist prior to 
the formation of an aneurism. It is, in fact, 
the diseased state of the coats of the artery 
which makes them liable to give way, and 
become aneurismal. 

The opening, by which the sac communi- 
cates with the artery, is generally of an irre- 
gular form, and varies in size; being sometimes 
very small, sometimes so large as nearly to 
divide the artery, and sometimes this opening 
is so large that no distinction can be observed 
between the parietes of the tumour and those 
of the artery, the internal membrane of the sac 
appearing to be continuous with that of the 
vessel. 


Fig. 60. The destruc- 
tion or rupture of the 
coats of an artery, 
which leads to the for- 
mation of an aneurism, 
ts here illustrated : the 
thoracic aorta communt- 
cates with a sac that had 
: burst into the lungs, the 
internal coat of the ar- 
tery was thickened, and 
at the part where it com- 
municated with the an- 
eurismal sac a portion of 
the circle of the internal 
and middle coats had 
been ruptured and de- 
stroyed by ulceration, 
the lacerated edges being separated to a considerable 
distance. The external or cellular coat is stript from 
the fibrous coat to a considerable extent, and forms 
the sac,—( Hodgson.) 
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Sometimes the interior coat of the ar- 
tery is not only ruptured, but portions of that 
tunic hang loose like fringes, so that they float 
in the blood. (Haller) 

“Some have conceived,” observes Laen- 
nec, “no doubt from the smooth appear- 
ance of the opening by which the aneurismal 
sac communicates with the cavity of the artery, 
that the internal membrane forms a protrusion 
or sort of hernia, which extended through a 
rupture of the fibrous tunic, and after being gra- 
dually distended, lines the whole of the internal 
surface of the aneurismal sac, whilst the cellu- 
lar coat of the artery forms the external co. 
vering. Dubois and Dupuytren adopted this 
opinion, and they presented some anatomical 
preparations to the Society of the Faculty of 
Medicine, to prove that in certain cases the 
internal membrane extends through the open- 
ing of communication, and lines the internal 
surface of the sac some distance from the 
opening.” 

It sometimes happens that when the inter- 
nal coats of an artery give way, the blood, in 
place of distending the cellular covering of 
the vessel corresponding to such rupture, and 
there forming a common aneurismal tumour, 
insinuates itself between the cellular and 
fibrous coats of the vessel, and then becomes 
extravasated, sometimes to a considerable ex- 
tent, forming what is called by Laennec, a 
dissecting aneurism. In one remarkable case 
of this kind the blood was driven through the 
internal and fibrous coats, and dissected the 
fibrous from the cellular coat for the space of 
four inches, and then returned through an- 
other rent in the canal of the artery. This 
new channel of the blood had a coating of 
coagulable lymph, which had a smooth sur- 
face, and the rent in the tunics of the artery 
was so large as to transmit the greater por- 
‘tion of the blood, so that the original tube 
had also its direction altered from-the com- 
pression of the swelling, the newly-formed 
canal having assumed its place. 

Contents of the Sac.—Besides the changes 
which have taken place in the tunics of an 
aneurismal artery, the sac will be found to 
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contain two distinct substances,—coagulable 
lymph, or fibrine, and coagulated red blood. I 
am not aware that pathologists have distinctly 
pointed out these two different substances in 
the aneurismal sac, the word coagulum having 
been employed to designate both the concre- 
ted fibrine and the coagulated blood. Itisof 
importance, however, that they should be dis- 
criminated when considering the treatment of 
the disease ; and I shall endeavour to show 
that they are the result of two very different 
processes. 

Lbrine.-— When the fibrinous concretion is 
examined, it is found to consist of numerous 
concentric lamin, whichare more or less easily 
separable from one another, and firmer in pro- 
portion as they approach nearer to the coats of 
the sac. The lamine of fibrine which are in 
immediate contact with the blood circulating 
in the sac have generally a flocculent appear- 
ance, and have coagula of red blood mixed with 
them. But in some aneurismal tumours the con- 
creted fibrine has its interior surface smooth 
and polished, being lined throughout by a 
membrane which has the appearance, as al- 
ready mentioned, of being continuous with 
the lining membrane of the artery. The sac 
being lined with a membrane of this descrip- 
tion shows the power which the system has 
of reproducing a serous membrane under par- 
ticular circumstances, in like manner as has 
been often observed with regard to other 
textures. 

Though the fibrinous concretion in an 
aneurism can be easily separated from the sac, 
yet it adheres closely to its internal surface, 
and I have every reason to believe that there 
is a vascular connexion existing between them. 
Morgagni, indeed, doubted the possibility of 
aneurismal concretions being produced by a 
mere stagnation of the blood. 

Neither the precise nature of the connexion 
which exists between the aneurismal sac and 
the concretion, nor the nature of the process by 
which such concretions are formed, have been 
accurately pointed out by pathological inquir- 
ers. There is evidently a great difference, how- 
ever, in the anatomical characters of a common 
clot of blood and a fibrinous concretion ; and 
the coagulated lymph, or fibrine, which is de- 
posited in an aneurism appears to me to bear 
a strong analogy to the internal clot found in an 
artery on which a ligature has been placed, 
and likewise with those polypiform concre- 
tions which are formed within the cavities of 
the heart. Besides the coagulum of blood 
which is formed within the canal of an artery, 
immediately after the application of a ligature, 
and which acts merely as a temporary barrier 
to the flow of the blood, there is subsequently 
an exudation of fibrine from the internal coat of 
the artery, commencing from the place of the 
ligature, and extending as far up the canal as 
that point from which the first branch is sent 
off from the trunk of the artery. This fibrine 
adheres intimately, and appears to have a 
vascular connexion with the internal coat of 
the vessel. In the Hunterian Museum there 
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